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^ f}.^ m^m 5 ^ fzif^ 6 {cfs^(^i^^?i, 

b /.e -5 If 5 - 8 £7) 1/ ^Ttt;d^c:f2«tcDp^fc 
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:/]) l.X\B\^^tir'Fah^^rt2':fv >'T-fo^|ft* 
1 3 dSEftfT^ISM&o 
[ffjRJSi 5] ^ 1 (7:)Bt?L»j4^ai;^^^ t hT-fc5ff*JS 

"9 m^^thx\^^^ h(oxh^m^m 1 e {^mm(7:> 

ViW^\^n\^X^^\^^^ir^mt\^f'%m^^r2-:f^) 
(dlg-g^ L D N A b r V > 6 «M pitg /^^m-^ ^ ^ 

o 

[0 0 0 1] i^mm\^. ^feS:^t^:/y ^^^^(D^^W^XJ^ 
[0 0 0 2] A. ^m^^^y'^V^-RXJtjLi^i 

^mmK^^^^^m^^Rjt^i^xmmm^^^&m^^^m 
±^n^^m^^<^^isr^':fv ^-^y-^zT-^^ vxh^o 

(D^Mmn^^Mi^xwrnm^'^^-t^iTii^comj^xh 

m^mi^xm^^j:^^(Dxhy) . m^<D^mw)m:i^^m 
^ u%^mmi^<D^mm^m l < mmxmticmis^ t (d 



(3) 
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[ooo4]A. 1. mSMHSM 
^J3a^^'Y:^'y Kt;iJ:5^J§aig*4^(cell culture) f;i^^ 

^CDiilSOlitP&fiGough, Trends in Biochem. 
Sci. ,_6_: 2 0 3 (1 9 8 1 ) t^HE^i; ^;ftTV^ 5o ttbtl^ 

'r^Kft^(0^^^ ^{Z.XVm.'^^tV^o ¥-f¥(single 
population) (D B l^felfl^ (homologous antibody) 

:y ht;i^-^L. t^oT in situ T(7)^fls:o^ 

[0 0 0 5] ^^?:>PS^)tbr^^V^5;05[§#C?:^^Kt^t^. # 
ohleret al. , Eur. J. Immunol. ,_6_:5 1 1 (1 9 7 30 

6))o ::.(D:^mKm\^^x\-^. mm^}^m^r-m%mm^ 
^^-r^nmm^^^v i^y^m^mmmmmii^/^^^ >-) 
tm^^'^x^'--^':fv y v'mm^w^ w:/y rj ^ 

^^itf5^2M (genetic parentage) f^Sl/ 7 ^ 

^'^(Dm^\^M^\^x\^^^)^^ t h-t h/N-f y^y 

•v(L. Olsson et al. , Proc. Natl. Acad. Sci. 
US A, XX: 5429(1 980)), Mt/t-t h-^t^X 
^^^^Xy K— -v'( J . Schlom et al. . W\Az. 7 7 :6 

8 4 1 (1 9 8 o))xi/-^(Dft!imac7)^ar«v^^xy y 

B^a^S (primary B cell);^^^ 5^ ^ /W;^ D N AT(7)?f^H 
tTis^ te: J: ^ in vitro T-^^^-fi:: ^ f\.X V > 5 o 50 
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[0 0 0 6] /Ky ^/PXfi#f:i»^b<^:i^/^ 

«^fm^(R i a, em i t^u? 

EL I s A)^pItg{;i-r^^^cMttl^{u5u^Xt^P^{:^ci: 

5^11 tm-a^iir^^ii: (Victor. md^'r^fc}sb<Dmm^^ 

'^mn:mW:mh\^x^mir^::Lt-A^x%^o ^(d^o 

^^^^o i^<Dm^^mm^^\^^x. ^m^mmt-r^ifi 
mm^m.m^^v.x. :i.(D^m\^nm-r^::iti)^x^ 

[0 0 0 7] /^-rxy K— 

—i-/i-m.m^. mwB^\z{^±mvr:i^o\^^mx^^ K 

fiwxy K-'^(seoT, mm.mm ^m(DiiL(Dm&m 
R'a^mmmwxi^^^ti^m\^:^>^^o :mh<Dmmn 

Y) . ^i$-m±^^^±l^W±\^r^y)'t^(G, Kohler et 
al. , Proc. Natl. Acad. Sci. , U S A, 7 7 : 2 1 
97(1 980);S. L. Morrison, J . I nimunol. 1_ 
2 3 : 7 9 3 (1 9 7 9))^ M^^/ Afi, ^^-^(Dti 

K;^5^^ Xh^Xo ^^mm l^iRfZ^ b T ^ g xm\:: (a 
Iteration) t S^^H. -?:cZ)^m^o fcIB^lJ^jg^ b 

n^o msK. ^^^xy k— ^^r/BM&f^*t:i^^a 

(F. Melchers, Biochemistry, 1 0 : 6 5 3 (1 9 7 

1)). ::Lni^^^m^ia'xm^h<t^\^^-hcox^ao m 

^m-^-rtihitm^Mmx^h^o msic. ?Sih<mhm 
m^^:Ltxh^:^^. m^^cDrnmi^^^yj k— ^j^^^b 
mm,Rft^)\z.x^m^x\t. ^^Bmrnj^mtfimi^Rft 
bT in situ xmmm^^ir^i,(DX <9 h^^t^mf^f^ 

[0 0 0 8 ] ^^#^ti^^$PbTl/^^^feSXnXy V 
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[ooo9]A. 2. —^^mm^n 

^ft3c^j^l-a<5?^tlTV^5 (G. M. Edelman, Ann. 
N. Y. Acad, Sci. . 190 :5(1971)). rttt> 
(Omm^^ "T^^^-M^ 2 3,0 0 0 ^/l^ h 2 OOOIrI — 
O L 4^ y Kft ^ :7^^* 53,000--70,000 

I gG, I gM, I gA, I gDXt^ I gE h bTco^fls: 

-ii:Tf^)Eg-rsr ^;5ST^#5o L^i H^ir f^SV 
{:iJ:«9^j5ig^nS[^f-2o(^H^c^ ^\^{mm\ 35^ 

[0 0 10] r ^ jmmm^^ Ycr)iM?fU(^N-*iS^^b 

^1 2{acOT^y^^=i- K-fS L^ite^F^t^ 

[0 0 11] ^(7)a^t^as^:J^ti:f:'^ffi«i:Pftin. 
•aj[g)^*(-^ft:L/^v\ ±faLfcJ:5f^. 5aic^3feM 
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^/S-tS I gG, I gM, I gA, I gVRXI I gE) 4r*^-t" 

A. Kabat, "Structural Concepts in Immunology 
and I mmunochemistry^, |?2KS, p. 413 — 436, H 
olt, Rinehart, Winston (1 9 7 6))RXJ^^(Di^L(DM 
l^Rf^CD. W. Andrews et al. , Clinical I mmunob 
iology, p. 1 — 18,W. B. S anders ( 1 9 8 0 ) ; S . 
Kohl et al. , I mmunology, 4 8 : 187(1983))^ 

[0012] B. Iflt^DNARIt 

5o #a(^^DNAia^ij^^^/^t9^^«a^;tT. ?f^Mte 
mk±mmjmummm\zm\^^xmmw&nmm^M^ 

UtS^^^^DNAiB^iJ^fiMi-^r ^;05T*#6o DN 

AcD#@<z>^?t*«^>txf^ J 7N«»fn-^ 

in vitro -rlS-^LT^m^^ ^ -^0:^ ^i^E^O^^^ 

20 [0 0 1 3] i£^^^^^(Bp-^.. mM^j^^y i®*> 
A*a«^x.fi. '-mz^±Mm(D^uxn-^^ioi^^o nh 

^mi^(7)mMKX'^Xn^o K^tL■rV^SDNA/ 

m&m:^^h<vm^(ommzx^xn^ ^ t:d^x^ 
[0 0 14] mm±. mmT:)NAmm(ommn. ±<^ 
ffio.if y y'^^ y^mm^-r^ :zt:^^x^ {mmmm^m 

^V^f^|Kla(homologous)/Ky KCOT^ 
L ^ ti.;05aBJia^^«T-^S $ ;txS ^ TgS^ Lfc f^a 

40 [0 0 15] m^^Rxim^^^m^(Dm^(Dfz.^a:>mfi^ 

^??|55:^ttTV^5o :*^b:^-ffl«a7?)^'blilS^jfe v;^>^7' 
(D^m'BLX^:Hmmmx^ So w^i-^^-rs s^ci 

mm^mm-r^tm t s*ptt5. 
[0 0 16] :^mm\^. m^^i:m±mmmmm^m^^^ 

50 ffimSWt^^J: *9^^$ttSfeif*:5:r/^i(#^tt^fe^g^'^t2y^ 
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s I f^. mw^j: f^y ^u^^M mmr-mM^^mmir^ 

S^c^ 5 ai;^^ ^ f^tt (homology) ^ ? 1 1 ^ ^ 

[0 O 1 7] ^1 tC. gi?Li(l^B^^t:iJ:t9 in situ T 

^iB^fJ{:i»fai~6:feffirny^^y i^m^^m^. ffit^SW 
^ t^St>nri>/^;0^o;^c^y :7^'-^ 

[0 0 18] 2o(7:)ffic:>^-f :y'c^^fe^:^'t=^:yy >^1$c7)g|5 

y r (homing carrier) ^ LT^ffl/^ f^^ffi(unival 
ent)j ^ft:2^IK^fe^^'n:y'y ^-:a^^(7) fFabj^«. 

[0 0 19) fi!i(^E{^;K^v^T. ±facoNS 

[0 0 2 0] um^^mn 
A. 
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S/^;^ffiti ^ eg 5nfls: (te tramer) X (^^-g^ft: (agg 
regate)^^*b. il^H 1 f Yj ^f^ibtiC-g^f^: ^ L 

(assembly) Xf*^<^-a5^S*-r^o mmmm%&r 

n:/y (fNs I J) ^t^S^4^^^fc/.^v^ 

10 [0 0 2 1] r(it?Lfi#ifetf^j ^cor 

J: t9 jH^ ^ fttft ^>n^ ^ 5 /ctia^iJ ir +@ 
(homologous) T*fo5fet^^^S*i-5o :i^h(Dlm.i^it. 

^m^^mmxh^7:)mm(Dm:i:is\^^xi^^f^^tim^ ^ 

[0 0 2 2] f^N>r >^^y V tV^5fflf&ti. m^^flii 

^^L. tx^oT 2o(;oS/=^§^J^;^5IZg:^^f^i: i9a:#L 
J: 5/c^St*^«*-r^o ^^^:yy KfeI^^c:i^v^T 

lence)j (7>ttH;a>4t BP 2 o(7)^J[^Jc:[^0#^;::^£'^-r 
[0 0 2 3] (composite) J :^5S:^^ny^'y ^^irV^^ 

y >-(Ns i){^/^5^©^tv. m^^^m^^xtvi^^ 

30 J: 5^cet<7)^E*i"^o 

[0 0 2 41 f^y ^feiflsij i:v^5ffllg^i. H®i:L«i: 

r 5: y ^ia^jjt?^ i ^t^m'^m * 5 32: ^ 
^(DW.nh^'^X'^^. rc7)@(D^y ^M{^^-r5 1 o 

mmmm\^^^'f^^-m.w^h%^^^x^m't^ r ^ 
[0 0 2 5] ^(D'&mi%^(r>m'm.m\cw^ 

50 /^^Ej?^.c7)^#:cDia^fJ{^^SM Li^cgB^iJ(Z)ffi-^iJ:;i)^b^^ 
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S2Sg;05feorfc J:< . a-a^.^. (fusion point) ;?i5nr'^/^ 

-r § ^\ Xtl^^^^^^f^ii Lfcffift^S^S;^:: (complem 
ent fixation)^^^$-^i-#5 J: ^^^K^^f^^-f 5r 

[0 0 2 6] \^^(^Wt7ii^ (altered antibody)] t^^ 

^nmf\'L-xmm(D^ik^n^^t:^'^x%^o '^m^<^m 
hm^ \'Z^mm^<D%^fi:nm%\ m ^ ® h t-t^^t 

JIS^S^I^ (cellular process characteristics) ^Sfe^S 

JL^mi^^rnVX fS&3i (magic bullet)] tK;g:t-t^oT 
SI^^J (toxic agent) ^^mmcWcmir ^^^\^iLX ^ ^ 

S^^S$lf(aligonucleotide — directed mutagenesis t 
echniques) IC^-^X iyff^<^ 5 ^t:^^X% 5 (Dalbadie — 
McFarland et al. , Proc. Natl. Acad. Sci. ,U 
S A, 7 9 : 6409(1 98 2))o 
[0 0 2 7] ^^—{ffiCOjTLf*: (univalent antibody)] 

-g^ L /^c H ^/ L « - /J) ^ ^ ^ 5 H-g^ff (aggr egat i o 

n)^MMir^o :i<7)m(Dt7tm'ii7tm^M\^mm^xh^ 

^jEt^^bs -?:0O}7iJ[^W^i^ (antigenic effectivenes 
s)^S5 - ^^^^c^< . W^ttlS^P (antigenic modulat 
ion);ei5/^V\ ^(D^j:im^^^—^<DifiW'<Dm^Rm^ 
Ht^M. J. Glennie et al. . Nature. 2 9 5 :712(1 

9 8 2){C7j^^nTv^6o i^*. :^-{ffic7:)feLfttilia« 

10 0 2 8] fFabJ^Jsg^t^. H®c^ Y^J^^^;^^ ^^S^ 

(analogous) Tfc I? Ro^fts: (^-g^^) t LTlrL^^tt^ 
^-r^r i:;5S7r:^^l:v^6«coa5^^#^-r5o ^Fab 

mskj (r<^)Me®ti*^0;!c^-ffi^+ii^-r5)t^. i 

ocOH^i: 1 oc9L«irC0^^f$ (aggregate) (— ^(::F 
ab* t \^X^hthh)^mcm.t^Y(0 2-:>(D^U^;^{cMft^ 
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rtT^^-g^tilt^fctl^Xt^fetJfSP (antigen family) 
mMm&m^Mm^^^±f^^inX:iS^ ^ 

X^u-r^ (D tr^y X. -V ^ n :7 T - i;i J: 6 tl^^^j^^t^^ 
10 [0 0 2 9] ^FabMaHj ii. --SSl&^ffll&f^ft:] fcb< 

\y^4yV y FJ Fab^SH. Fab^I>M^^(al 
tered) j F ab^ ^K^^^ffi^^O^^r y'<Dtjit¥ t-o $ ±HS{- 

[0 0 3 0] ^ife. fi^c^H^t* L< L^t^. 

f«?LKj^L«.t*trH^CO:^7« ^Fab^QH^^W 

-r5^■^>f :^'y ^/ KFabMSK. ^(7)J:9^^4-^:7^^K^ 

[0 0 3 1] mm^^^ t^^ommi^. "^^i^^^ 
^H^DNABa^ij^^mb#^-<^^-^^'a in^ 

H^y—J^tLX. Xl^^&i^DNAcD—t^^^U^tl.X 
'^^mxfj:\^^Wmi^. '^—:^ — ^—}'^Mmx^^^ 

mtz: t f ^ y i^mm ^^r- ^b-rx p f^m 

[0 0 3 2] mm:^^mm\ t\^^omm\-^. mi^DNA 
50 xo^j:(pmx^^<. xY)-'m^\ax^mmi^T(Di,(Dx 
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[0 0 3 3] mm^±^^hijii^^mmir^:^m(Dmm{:i 

[0 0 3 4] B. ^±mmmmmRxf-<^ 

[0 0 3 5] -mm^it^^w^. *^0j!{^^ffl/^-<^^- 
'r5t-t^i^^^ife;i^$jiSr-*>§o gj^t^^ E. coli Ki 

2®t*2 9 4(ATCC No, 3 1 4 4 6 ) ;^Sit#{^;g';t^ 

$5^. g[|x.fl^ E. coli B^U^ E. coli X 1 7 7 6 (AT C 
C No. 3 1 5 3 D^^^-t^o rnt-CO^^dft. ^ffe 

[0 0 3 6] ^^mkz.hWM^m^^m't^^t-^^x-^' 

5o ±f5(7)St5fe^U^t-^^_coli W3 1 1 0 (F", 1", 
i^^^^^ti (prototrophic) . ATCC No. 2732 
5), ^^ag"[|x.tf Bacillus subtilus . ^W&c^J^f P^*ffl 
S^^fl X. Salmonella typhimurium X S erratia marce 
sansj^I/#a(^) P scudomonas a^^gffli"^ ^ ir 

[0 0 3 7] l^:7^y ::i^^D^SlJ»S^IJ^'^WL 

mm^^-t^o ^Jx.^^* E. eoli th. ftM6t)t:::tipBR3 
2 2g[l^ E. coU a^O^^^^tv^T'^;^ ^ K(Bolivare 
t al. , Gene^: 9 5 (1 9 7 7 )) ^fflV^-C?f^K^G^^^tv 
5o pBRS 2 2f^T>^t:^e/y V»tSS:r/7" 

fci6(D^^iJ/^#®^^X.'5o pBR3 2 2y^^;^5; 

D N Acoj^^Cl* ^S^{^>Kffl y^n - 

— ^—^ (Chang et al. , Nature. 2 7 5 : 6 1 5 (1 
9 7 8); I takura et al. , Science. 1 9 8 : 1 0 5 6 
(1 9 7 7);Goeddel et al. , Nature, 2 8 1 : 5 4 4 
(1 9 7 9))3fel>l:ihy y^h:7r >'(trp):y^n^— ^— ^ 

(Goeddel et al. , Nucleic Acids Res. ,_8_:4 0 5 
7 (1 9 8 0) ;E POttJ]^^P?|^0 0 3 6 7 7 6-^)^^ 
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^^^^^^^(Siebenlist et al. , Cell, 2 0 : 2 6 9 
(1 9 8 0))o 

[0 0 3 8] mm^^(Dm^. mm:mmm(o^ o ^^^Mm 

^^^^^^ffl't"^ ^ i: /^^'C^ S accharomyces cerev 

S accharomyces tc:^ 6 ^l&tClOl ^ T ^ fi^:7° 
y:^^ KYRp7 (Stinchcomb et al. . Nature. 2 8 
10 ^: 3 9 (1 9 7 9) ;Kingsman et al. , Gene, 14 
1 (1 9 7 9) ;Tschemperet al. , Gene, 1 0 : 15 7 

^^SSBt*. «?"!lx.tfATCC No. 4 4 0 7 6gP^> 
P K F 4 — i (J ones, GeneLiuy, 3 5 : 1 2 (1 9 7 7)) 

mmm^mm.^ / M.<D^\^t Lxtrpi jX:^(iesion) 

20 [0 0 3 9] ^©-<>:^>5^-(-SS^tt^ig^/c^^n^->5^- 
BE^iJti3 -4^;^4^^y -fe V— h:^-^— if (Hitzeman et 
al. , J . Biol. Chem. . 2 5 5 : 2 0 7 3 (1 9 8 0)) 
JL\^^(D{'iL(DWM^^WMiyiess et al. , J. Adv. En 
zymc Reg. 149(1968); Holland et al. , 

Biochemistry. 1 7 : 4 9 0 0(1 9 7 8))^i|x.t^^y y 

y-^— if, -^^y^^—^^ t:Vi--<— 

—if, 7t^y^7^yJ^^^h^^—^. :^VV':^">^- 6 -7}^^ 

h-f y^t if . s-Ti^ysT^^^^j'^i—VJ^^ — 
30 if. t:Vl^-<— h^-^— if. V 3 :^—y^:^^y^y V 

^IJ^). mRNA(7)4^yTy=^-/Ht:^r/^fll:*ff^^e> J:9 

-So ^9SlJ^^$tl^l5¥^^^^;^)PW^tJ^.&M^- 
if2, ^ y^v^^—M.o, ^^;^r7T^-if. S^f-t 

Uti-Mii-t^^J^fil^m^U^tii^lEO^'^y -^/i^r/i-^'t: K 
h—;^tC0^IJffi{c:M't'^^^ (Holland, ±|E){^ 

^—f}^^M\^x^^^o 

[0 0 4 0] Wi^^<om^. ^um^m^^um(D^m 

mhm-^t\^x^mir^:Ltt^x^^o WMtx^x. {i 

^\^^\'^mmmW}m<Dmmmx-h^x hi^m-^mx^^o 
50 mwm^mm(Dmmmmmm)\^^^mMt^. 
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0^CO^?£t/c^ofc( Tissue Culture, Academic Pr 
ess, Kruse and Pattersoni^ ( 1 9 7 3))o :L(DM(D 

W13 8,BHK, cos - 7 S:U^MD C K^fflflS^-T 

[0 0 4 1] mm.mmmmci^^^xmm'rhia^. 

/l^^^/v;5^4 0 (S V4 0);^^f3#bn^o SV4 0^'^ 

5fe;^^^. rti.bf^#f^^Mt^s V4 0 ^7^/i^;?^;^y v^^- 
bTfe^o (Piers et al. , Nature. 2 7 3 :1 1 3 (1 

9 7 8), ^ix^?lfflbT*§g»a»tc:>a^-r^), J:t9/h 
^v^X^iJ: ^9^^v^s V4 0WK't><£fflb^^;5^ {0b 
Hind I I I ;O^^^M<^l^-r/^^:^*y v>>^rttc:#ffi-r5 
Bgl I asfe^r-^U^5^ 2 5 Obpifi^J;i5^^tb^r 

[O 0 4 21 ^4SO;:ry v^^^ti. C^J^fiS V4 OXfl-^ 

coft!ic^^7-f'/i^^(^'i^fi/Ky Tt^V. vsv, 

B p v^)a^.;^^^>^#t.tv5 J: 9^^^*;^y i^v-^^tfJ: 
5{^-<^^-^{^^bT#t^^i-5/5\ m^^\%m±uu<D 

bf^bt^3^E^T-fc^o 

[0 0 4 3] *:^0>g^$fig:&fr^«^o^7^P^a»4^(C|tt 
r>*^^^ CO ^ i;i Pfi^ ^ 6 V ^ r t T fil ^ J: 

[0 0 4 4] c. {£^:^fe 

c. 1. mm^m : 

^^■f-^m-g^. h y >^;^:7zn^ >^f^GrahamS:D^Va 
n der Ebt:ii: ^9 Virology, 5 2 : 5 4 6 (1 9 7 8 ) 

[0 0 4 5] J[i:i^WaXti^Kt^J*a)iaigffiig^'a*-r'5 
tip. N. Cohen et al. , J: Proc. Natl. Aca 
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d. Sci. , US A, 6 9 : 2 1 1 0 (1 9 7 2){Cf5®^H 

-So 

[0 0 4 6] C. 2. ^^0)^^^ 

KXf^DNASfrK-^P^^b. ig^i::;SsQ;SbJLo0f 

10 v\ 

[0 0 4 7] mm\^. mmmmm^ximxi'i'tti^ 
^xmi^:^y h<Dmmtm^mm'rhm'^mmmm 

;£^t^TV^^)^ 3 7°C(::T^lB#rB^^^:^^-<— v-a 

^^-r^o Ig^m^ /l-^t/::^^ t2U7}^yWAT(7)ttl±l 

20 [0 0 4 8] :i(7)PMfe^i o 

^::^:y hCD E. coli DNA/l^y / if I (Klenow) t 
5°C{^T1 5^m^Ml.s /w-^ n ^7}^ 

[o 0 4 9 ] §^Sbfc»f>lro1^-rx^^i^^iD. coeddei 

et al. {^ci: *9 Nucleic Acids Res. ,_8_: 4 0 5 7 

(1 9 8 0) i^\mi^x:$:mmm\^'^^irh)\::mm^tir- 

[0 0 5 0] ^S-^Clti. IE?|/.eS'^14^^^^fci6l^ig 
^ \^f:imm(DfilZ^(Om^^^/UM^ 0 . 5 

30 g(7>DNA^t9^1 0^::^^^ hCOT 4DNAV if^C 
^Sf^o (ll«bfc-^>J^:5?-^^^^^ bT^ffl-t^» 

5o ) 

[0 0 5 1] Tte.(omm&n^^\^^X . -^y:^^ Kf^^tz: 
M'rhlEmtf:'^^\'X. E. coli K 12^*5^2 9 4 (A 
TCC No. 3 1 4 4 6)**S'g^Jii'g^4^-e?f$Hte^-r^ 

^ Kc?:>{t^«^{;ii^:;bTr>'t:''i/y >^WtiXf^7^ h^i^ 
40 y >Btii-J:'9il4?^b/c:c ^^/^T^ Jf^KlS^fl^;^^^ 
ct:):^^^^^ K^P^b. *iJPH^«f b2^r>VXt^Messing 
^cO:&i£(Nucleic Acids Res. ,_9:'3 0 9 (l 9 8 
1 ) ) X ("iMaxam et al. (Methods in Enzymolo 

gy,_6_5 :4 9 9 (1 9 8 0 ) ) J: o TlB^IJ*^ b^cio 
[0 0 5 2] D. ')d\^(DWM 

D. 1. m\Mmm^ 
50 i^y^yf^v }'^—^mm^(7)^^ti.xfk{Kmtmmtm 
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u {cm±^n^ tfii^co T^y mMn {muir ^ 

[0 0 5 3] H^t U< L^^=^- K-r5;=^ 5'ir>'v? 

A mRNA^^^iiibT. m^it^x ^ mmm.t¥<D Lmi:. 
[0 0 5 4] ^v^-e^ ^^(DcDNAicwWc^xh^iM 

^^^:7^^^-^-*f^ L< ^^S^^a^lJ^ffiV^T. mRNA 

-A m 

RN ACDcDN AX\^y^ V ~dT ^^m-T^^t "hX^ 
§0 '^^^ht\^rccDNA^t^^m{^ftCy^])T1^ V/l^T^ K 

1 1 )t;r:J; i9^SLJ,odG^g|ST*^ftLfcpBR3 2 2X 

[0 0 5 5] f$.^ i.r:imW^^t^^m ^ ±ifX. ^ 

^:7^/V^— (DZ/y h4^(imprint)^cDNA4^(7:» 

'f'^^m't^Z.hl^^X^. $?*L<f^ATP"T-:^^- 
■^^^H-r 5 ^ i: (e: ct ^) 4^ft L fc^^^-^D N Agfi^iJ ^ 

SLfcXn--Xi:R;S^-ti:5o 5 ^ < >'^^ y 
[0 0 5 6] 0fg(^)^t{K^»>ft^^W^giLr. iS^^c^ 
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[0 0 5 7] 'ik^^x^ mr^\'c^m\^fcm'^^w.n'k. it 

Xt^*ll^^tftBS^ 307473^. ^291892-^ 
^t>*^3 0 5 6 5 7'^(E POl$^<£^^^0 0 3 6 7 7 
6-^, 1^0048970 ^RMW, 0051873 

[0 0 5 8] *:^P^{^Mv>Tt^. L^$r:=i- Kf^itfH 
K t^Jf Ai" ^^ht^X^^o 

[0 0 5 9] JilEc^J: 5>t-f^fifeL/::^^^^ :^ 

-t~5Ci^^-e#. LmS:t/H^{::^-r^giJ^(7)X^x^ 

[0 0 6 0] ±BE3oc^:)^^c9^*tb^jlK-r^;^^(^^^ 
^<^<. ^^-<^^-4^{cffiffl^:h.6Xn^-^-jS:WJ 

M ir 'SttSfJ (denaturant) ^^^'^m\\L t ^i^^^ ^ "T^ o 

<fi:^^^-)im^x.'o^^'r^^ht^x%^o -mx^. 
h \^x(D%mL'^mm^\^mm^^%,(Dm\\fi:w^-^'^m 

[0 0 6 1 1 wmh i.mh-^n-m^^xnn^'^^'^ 

lJ^.P^tiTfSD. 2. {z.Tjk'To 

[O O 6 2] D. 2. ^fflj^H^ 

H mR r/ L ^ ^ ^ s u ^ {-^Mi L r s^-f -5 ^ 
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[0 0 6 3] ¥-'«coi^^/i^:7^ KJS-^^-^Wi-^ne 

lf^$-^irTV>^^i(R. B. Freedman et al. , Enzymo 
logyof Post Translational Modification of Prot 
eins, JL: 157 — 212(198 0) Academic Press 10 
tt. NY. ^ V'^^\^^^m'^^f\.X\^^ 

^mm^- ^y^^ vm^^ i^^m^ n\^m7tf^m:(Dm \^ 

in vitro T-^gififef JftJ^^'c^m-g^T-fe 

{■^H^mm^nU^-t^^tt^X^^i-R, E. Chance 
et al. , PeptidesiH?!!]*!!^:?"^ Ki/>'4^v^'>i^ 
69 Proceedings (D. H. Rich^D^E. GrossiH) 7 2 

1 — 7 2 8. Pierce Chemical Co. , Rockford, I 

L. (1 9 8 l))o 20 

[0 0 6 4] ^feS^n v^y -r>^v^^y>^j:i9^>S 

"Tt^'efoofcCG. M. Edelman et al. , Proc. Nat 
1. Acad. Sci. , USA, 5 0 : 7 5 3 (1 9 6 3)) o 

(^Kl5 O, 0 0 0MWc^Fab»r>T')^^nfec7>^^{;iS^ 30 

(E. Haber, Proc. Natl. Acad. Sci. ,USA,A 
_2:1099(1964);P. L. Whitney et al. , Pr 
oc. Natl. Acad. Sci. ,US A, 53 :524 (1 96 

5))o '^'^m7h^f\^fz.^^.\ gGt-h^mii^^mm^ 

^fziOs/l. H. Freedman et al. , J. Biol. Chem. , 

2 4 1 : 5225(1966 ))o ^L/^;0^b. 40 

[0 0 6 5] ^^■^'12 y >^cDm>gfiict:i» LTi[#i^ig L 
fz.-^m%. a^ET^t^^-A«Jt^^o;^c^>^i/^y 

h y i/v^ (Oxidative sulf itolysis) fe: J: >9 I^®^ 

m.^%\z.m^^^X(D'y:;^'r^i^(0^^—^\^^'^t'& 

5 (Chance et al. ,±|E)o mit^^/^^ ^ 50 
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h y v^;^f^llfp/cev^;^/^'y^^ Kr?iSRiJ;^"efe'9 (g. 

E, Means et al. , Chemical Modif icationof 
Proteins, Holden— Day, San Francisco(l 9 7 
1)). :mi^U:£UTMyvX^imuXh^ . aov?;^/^ 

r ^ ctt 5 *i^p iiTu^iJ t-g^ ^ 5 * x^mx 6 i: 

h y i/;^!:! J: »9^fiSc^tt5H^^-o*L^o^s -;^/P-7^^^ 

H^^tu/Co — /l^^^lilt^. 1 9 8 2^1 2^ 2 2 Hit 

x^m^^fz.9mm^)mi%A 5 2 i s 7-§-(EPot±i 

^1^8 3. 3 0 7 8 4 0. 5 -^) P^^»{Cp^iC^ ^ 

[oo66]D. 3. t^^wm-c^^'^mf^^m 

±ISD. 1S:D^D. 2{:ifa«Lf'S^lf4'ffll/^T. ntfL«J 

^^"^^^hi^x^^. :Lfhhco^mmm:W%(om,m 

Xci^m^x-h'O^ ii«ae>tt6PifLtb4^^fe^^n:/y ^- 

[0 0 6 7] ^r^t^. iie^itm^^^-^^:^-^^^^ 

^/>^:/y t h-^^x^^N-rxy K— ^^v^^i 

^S/o^5mRNAy^-/l-;0^fbD. 1 (^ifE^LfcS^Pt^J: 

m.(DWM^. D. 1 t;^fa«cL/cXn^:7^^u?^tffS*lf^ 

-^0OFabffl*^{;i>(4-r^iS?iJ(^^^j^i$-r^r i t^-r 
[0 0 6 8] *ma«(Z)iKffl(-J: *9^T6{^';[JP&^/.?^ffi 
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Kn— ^(quadroma)j , 5 l^^m^^Ht^nm 

[0 0 6 9] ^mmi-^. mmm^ in vitro xm^^-r^ r: 
t{cx^. ^^^i^i^zmmm^mmmii^Mir^::^-}^^^ lo 

[0 0 7 0]D. 4. m^^&^R^Zll^ 

^rb^m(Dmm<^i7Lt^x\^N s i ^i^m.'t^::.t^^x^ 

[0 0 7 1 ] l7t-CEAL®/fei-fFi^H^(7:> 

^um.\^^ox<D^um-^th^^ttmhf)^x'h^o ^ 

[0 0 7 2]D. 5. /^-Y:/y Kfei^ 

mmm^-^i:%^^x-^m±'r^o ^(om. m^\^v^j^^th 

±X%^iLX^:itt^X^^o '7>'^d:^ti:'m'k\^U^xm 40 
v^J: 9/ceii^^c7)^<7:)Sl55>fma(^^^-f ::=^'y Kfetf*^ 

[0 0 7 3 ]D. 6. 5i2i:zfift 

m^\^^mRm-^mi.x}tm'r^:Ltf)^^x%^. m-m^ 
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pgzii>^ Kp^:^ Ur— iftCj: t^S^-g^LT^^^i^^- K-f 

[0 0 7 4] m^i-t. mk^nm-^^^p^'ymm^i^^^x^ 
-r^o '^^^^xM-r^ummm-^mmx^x, ^^x^iti^^- 

(7)nJ^g|55>^t: hit^^cO^'^«g:^-^2oc7>«cO-^tb-^* 

[ 0 G 7 5] D. 7. ^-^feift: 
T-fc. D. IZ^I/D. 2(Dm/n^tL-m't^^tt^^X% 

# ^ (M. Karin et al. , Nature. 2 9 9 : 7 9 7 (1 

9 8 2))o ^(Dji^^m}^(D^\^- vimm-x^ s^js^ 
mmmtt^xm^m. mmmm\^m\ir^mmtv.xmm 

Xfy^(U. A. Scheinberg et al. , Science. 2 1 
_5_: 1 9 (1 9 8 2))o 

[0 0 7 6]D. 8. Mzrfi^Sft 

m(DBmMci^m\^m^x. ii3co(H)^coFc^isg^3S 

^m^ti.xmm~t^-t:^^x^^:^K m^<Dt7ii^ti^ 
m^j:^. :ithhmMmm<Dm.mm^^mm^'±x^^ 

[0 0 7 7] m-m(otjL{^(Dii^m:^m:^. 7^^m(Dmm 

/nRU F c/ F cffi^iir^^;^^ ^ ^i^ffi BiJ^ Lfc 
^^m^i-^M-r^o rc7:)J: 5{^LT. 2ocoH^gp5}'<7:)T- 

[0 0 7 8]D. 9. Fab^ag 

/^v\ ±fS(7)^^il^^TFabMaK(^j^^i-»-r5::6r^£ 
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[0 0 7 9] E. giift^M^^l^^giJ 

[0 0 8 0] ^JE. lfmCEA6i:ft:RSc^^^j^^i-6fc 

^UTV^^, 10 
[0 0 8 1] 0ijE. StiSS^^-fe^^LTrjei^ . t¥o 

i^^m- F ab^ e K^t>^*-ffi£7)}7tft: ^ Mitt- S 2^) t:: 

[0 0 8 2] ^!|E. 4t^, "5X-^®^<^^^1S^^7)i'fll'^ 

i- 6 i6 (7) ^ I Hi ^ ^ L T V ^ ^ , 
[0 0 8 3] 0ijE. 5fiM< bi^-H^^y 

m^'LXF cm^<^M± h '^m 6 o 20 

[0 0 8 4] ];iT^ mmm\^x^:^mm^mm'r^:^K 

[0 0 8 5]E. 1. ^^X^tTC-CBAm.i^m^^M'jr^b 

*M<^^S{c:Pigi-^ (P. Gold et al. ,J. Ex 
p. Med. . 1 2 2 : 46 7(1 965) )o CKAl^'^^-t 

^-e$>'9(T. R. Van Nagell et al. , Cancer Re 

s. . 4 0 : 5 0 2 (1 9 8 0)), M^l^C E A^Xi^-^ ^ 30 

I gyi®(^ ^;^)<7:)6i-CEAftf$:^$J'M:^'f 
^:/y K— ^aJiS^(CEA. 66-E3);^5C. Wagen 
er et al. , J . I mmunol. , 1 3 0 : 2 3 0 8 (1 9 8 

fco rco^li&^{^J:^^CE Afet<*^coj||^^*^Lfco 

X 0 \C\.X^ J ^ X^—-r)V^-OF A(D^\\.}l)^m\^ 
fco ^ML^fclgG^PCAmmX^mLCD, N. Pod 40 
ell et al. ^ B iochem. Biophys. Res. Commun. , 8 
i: 176(1978), Kk^^X 6M^''T :='iy>'&m^t 
1 0inMi2-p^/u:fyy'h^^ y—M:ii^\^^xmM^^fc 
(1. OmgCO^^i^r^y]) S^r^l. 10 0°C(D7k 
m)o :^:=^/l-:f3 "7 (Waters A 

ssociates^±S)^^M^V^T 1 0 0%A(0. 1%. TEA 
-7k) ^9 0%B(TFA/H2O/MeCN:0. 1/ 
9. 9/9 0)(7:)ii:^^iB^ffiV>T 0, 8ml/min. (Dd\t 

mx^j^mi^r^o 3oc^3£/c^e''->^^^tii^-tt. 
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^fi!^/c^L^(MW2 5, 0 0 0^/Uf>')T-fo<9. ^3(7) 
t:''— ^t^H^^ L^t<7)7: 3^'g^4^T-fcofCo 1. 2n 
M(^y ^/U)<7>L#^ J . E. Shively, Methods in 
Enzymology, 7 9 : 3 1 (1 9 8 1 ) J: <9 0. 4n 

[0 0 8 6] i^T(Dmm\^:^^^X. CEA. 66-E3 
J: «9 jH^^ ^ tifzm C E A^f*:f- HmRZ^ L «CD 

mi$.nttl^^thyRU^itm(famny)\:imir:5(DX\ fL 

[0087] E. 1. 1. feiC E ACD L0^O^H^( ac 

CEA. 6 6 — E SlBJia^O^^^RNA^Lynch et a 
1. . Virology, 98:251(197 9 ) J: 19 ^ 

hitl^. ^ 1 gU^<D^U^y 1 OmM NaCl, 10m 
M h y ;'^HCl(pH 7. 4). 1. 5mM MgCl2(Z)10 

DS(pH7. 4)^^;^JDLAc^. JL?f^3ml-foO:7:x 

2 5 : 1 {;iT4'=C-C2lDltttiibf;:o Tk^B^NaClfp-C 
0. 2Mt\^. 2mm&<Dl 0 O'yo::r,^ y^jU^t&n 

-2 0°CT-lBfelTJgf ^ri:{-J:'9^RNA^^^ 
b/cio iM^L-^Mm. 7jfy-A mRNA^Aviv2S:U^Led 
er, Proc. Natl. Acad. Sci. ,US A, 69 :140 

8 (1 9 7 2)t^<J: ^9|B^^^?^c;<^y =f-dTi?/i-n— ;^ 
^ ri-v' h>/^:7^-(^J: i9^RNA;0^^*SMLfCo Ig 
(7>^Sajia;6^^ 1 4 2 /ig(Dyi<V~A mRNA;05;f|.^;j^fe:o 

[0 0 8 8]E. 1. 2. Hj^^t/L^c^DNAga^lJjf 

A#i^^-t'^::^v;^ ^ K^^^L:^cE. coli:^^-^-^ 

±ISE. 1. IXmmi^tiM^m^r-V -A mKNACO 
5 // g^Goeddel et al. , Nature, 2 8 1 :5 4 4 (1 

9 7 9)^IAVickens et al. ,J. Biol. Chem, 

5 3 : 2 4 8 3 (1 9 7 S) CKD^^^^im l^X^mmm 
\C^'^ir^)\CXK) . ~fi^(ds)cDNAC7);^y ::f'-dT 

■:r^-f j^mmmmm^-^ir^mmti.x^mLfco ^(o 

cDNA^6%7Ky T:^ y/l-r ^ K<>*/l-m^^S!lt-J:o 
T^&(1^^X)^IijL. 6 0 OffiS^^ i9::^C^V^ds 
cDNAct:) 1 2 4ng4rm^^tti{-cJ:oTlHliteL;r^o 2 0 
ng(??ds cDNA^ Chang et al. , Nature. 2 7 5 : 6 1 

7 (1 9 7 8) (:::o9^i^^?lfflLT*PJ^»fc:>a^i~6) 
-ii:. ^^Pst 1 t^J: '9Mgj^-^. T=^;<^:^^/GT*^^L;^c 
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2 0 OngOv^y 5: FpB R 3 2 2 (Bolivar et al, , 
Gene,^: 9 5 (1 9 7 7)) t ^{Z.T ^^^—y^Lfc^ 
nr^—yt-L/c^-g^^^ E. coli K 1 2®t5^2 9 4 
(ATCC No. 3 1 4 4 6)(c:?l5«^i^LfCo #^I8, 5 

[0 0 8 9]E. 1. 3. -^^:7°a — y^^(^:>|^^ 

OPC2 1 At®{r.>E4-i-^^^^i^(^r:i" KIB^Jt^ffi^ 
(ffiffi)^^c^ 1 4^ft:, IP^ 5' GGTGGGAAGAT 10 
GGA3' ^ fcffil/'n — y^'i: Lr^;^LfCo -t-X^lMO 

PC 2 1 ym^^Mir^'^mm^T)NAmm(0 7 2mmM 

GACCAGGCATCCCAG3' ^ Y^it^^:7"n 

[0 0 9 0] f^Xt:i— Xfl. FV :y^P?i<2^ffi|g 2 6 4 4 
4 3 2-^(r(7):fcigfc^§|fflLT*P>^^St^^^-t"§){::|E 

\c^^-ifmmi^xmMmmm^\^tio 2 5 Ong<7:»^';r 
^->';e-y l--;^^ 6 OmM h y :^HCl(pH 20 

8). 1 OmM MgCl2. 1 5tnM jS - 7^ /V;^7 X h ^ ^ 

y'l^iS.'C/l 0 0 // Ci(7 - P") AT P (Amersham, 
5, 0 0 0 Ci/mM)c^2 5 // l^ifCAni^Co 5:=^:=-^:yh 

\Z.X 3 O^mmn^'it^ EDTA^2 OmM^-e;[JD^5 

[oo9i]E. 1. 4 . K mx\^ y mmm^M-t^ ^ 

±fSE. 1. 2i^|Sttbf^J;5i-. I^Mbfc^2, 0 o 
OfiC>::i n::^ — ^L B (Miller, Experiments in Mol 30 
ecular Genetics, p. 4 3 1—3, Cold Spring Har 
bor Lab. , Cold Spring Harbor, New York(l 9 
7 2) + 5 iUg/mlco-T" hv-t-f ^ y ^^^-a^-r^-e^^ 

^JDoLfrmtd- 2 o°cr*af;^L^Co r(^^^x^y-;5> 

h(Z>B^<^^^^"^ 2^lCDSchleicher^t/Schuell 
B A 8 5/2 0 (D:=^ h — ;^ :7 ^ /V-^ — iei^ 

LB+ 5 /xg/ml-r h^f-^^ y >^^#Wt-5^^ 
ST^iS^LfCo 3 7°Ct;iT*^)l OB^rpliSMLfcfg. rtb 
5,c^rin^":7-Y/l^:^--*LB4-5 ;u g/ml7^ h^f'-l' 40 
^ y ^^i: 1 2. 5 //g/mlCO:^ u ^ A :7 in =i — /I- ir ^ 

V^-Cs nn— ^^^,c7:)DNA^^tt^'^. Grunstein 

et al. , Proc. Natl. Acad. Sci. , U S A, 7 2 : 

3 9 6 1 (1 9 7 5) {:Z(D:Scm^^\mi^X:^mmW^^'^ 
^i"6) (^|Sfc^:h.fcGrunstein-Hogness?^<^^^'itc: 

J:oT:7^7i-^ — (;i|S^L/co — ^0. 5N 

NaOH^l. 5M NaC 1 i: CO_h{c: 3 ^^r^lV^iS ^^ir 
X:=^x:^==- — ^l^m\^. DNA^^I^^-^, ;^:V>T3M 
NaClirO. 5M b y ;=^HCl(pH 7 . 5)C0Jb{:il5^ 50 
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>'p^x2mmmf^vf^o zLfhhy ^ /^^-^o, 9M 

NaCK 1 XDenhardts, 1 O OmM h y ;^HCl(pH 
7. 5), 5mM Na-EDTA, 1 mM ATP, IM 
P®^^ hy r>A(-:fiStt). ImMt^nP^^ h y 
i^, 0. 5%NP-4 O^r/2 0 0 //gXml E. coli t- 

R N A^c:;^v^T^MT 2 B^FbI^M^^-T X y if — h >- l 

fcfg. ^^c^^i5T-lBA^^>rxy-^-^/^^/L(ll«KJ^c 

Wellace et al. , Nucleic Acids Research, _9^: 8 7 

9 (1 9 8 l)^;lHse$;n.rv^6). ^Kom^. ±M(d^ 

if^SL/^c K Xn— XXf^y Xt=i— X(7)^4 0X1 
O'cpm^^fflLACo 6XSSC, 0. lo/oSDSff't-i^ 
3 7°CT^^L< Strl^bf:!^. rtbf:,:7w'/^^-^ 
DupontL ightning— P lusgsSiL^ ^' V ^^^/HV *TKo 
dakXR-5 X^P' ^ /l-A C^- 8 0 ^CC 1 6 2 4 0# 
F^l^ffiLfCo K^Xa-:/^/N^Xy ^^XLfc^2 O 
a(;r) :n n ^ —X ^ X y X-f X Lfc 2 

0 SCO =1 VI ^—^wmtx^tio 

[0 0 9 2] E. 1. 5. K DNAia^UXn— Xt^>-^^ 
X y X^ X b:^C P ::^ — (D^m\:. 

K®X^^X^C-/^-f Xy X-f XL:rc«fficoS/^5f^Kte 
J^^^:.^,^^LfcX^;5;^ KDNA<grPst I \Z.^^mm 

L. /Ky y/vr ^ KX/i-ffl;^*li)(p AGE)i;i J: 19 

CO :n - K>fbi~5 cotc^fE^J'^fe::'^^ ^ coc 
DNAlfA^^^-B-^i-^r ^;65^^tt;^Co m^X^;^ 
^ K(7) lSici^tt5cDNA#A*c0^^p<^ 1/;^*^ K 
IB^'J^ Smith, Methods Enzymol. , 6 5 : 5 6 0 (1 9 

8 0) {:i<D-xm^^\m\^x^mmm\^^^-r^)\^um 

Kp?::^ l^T— Ifr^^W^ft^Ml 3-<^^-4»--1hX^ 
n^-^/^^Xfcf^id^^LT'c (Messing et al. , Nucle 
ic Acids Research, _9L: 309(1 981))o 1112, [El 
3, [Il4^oi:U^Il]5tipK 1 7G4(^)cDNA#A^cOp? 
^ i-;^^Kga^J^/i^L. me. El7*Dj:i/lI!8t^mi- 

NA»fitf^o^^gtLfco Kmo:>r^jmmm. pk 

1 7G4 cDNAif A^(7:>p^^ i-^:^^ Kia^iJ;6^S5it^ 
LT, ^^-t-X^fet-CEA Km(0^?U<7?2 3ficON- 
*ffiT^/|g^^^{::-S:L. ^nt^mKLfc-t^X^Jri 
-CEAK«tOT^y^Sa^y55^Wi:iJ:»9*^^ttf^o P 

Kl 7G4(7?=f" K^g^t^. ^{ISa^lJcO 2 7 ttS>rl-^> b 
< 9{i(7)r ^ ymt^^^aKc7)6 4 2:^£>Etf^ L< 

fi2 1 4f@(7)r ^y^^^W-r6o xy^v/Ht:LTv^ 

/^l'^^^MaH(MW2 4, 5 5 3)t^, 12flil<^T^y 

r ^y^2 1 scofgco^^ihr:! K:/com{->-Ky -Af^ 
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Kl 7 G 4 ^f5]^i-6i^cJ^{^^ffl L/C K^y^n— 

l^:^^K3 7 4 - 3 8 S ^ V ^-t ^ 

m. US. El4:Jb^J:r/Il5)o 

[0093] E. 1. 6. y 1 D N A:7°a — y^t:!^^^ :/ 
H«7 1 ::^n-:/^(^xN^:;^'i;^>rX{c>E^LI^tt-Cfo5 
±i^E. 1. 5. (c:bE«L/cJ: 5 t-Zst I S'JPfi^>^ Kp< 
K-^^-rX^^^ KDNAS:f^(^K^fflt-3ltRL/Co -t^ 

KDNA^Pst I tNcol t(DWi^\^X^mitl.. 

DNACDl^^^pTt^tc-r^/J^ r<7:>i/^Tnt>-t^X^^- 

V^cDNAjf A4^K^f>ft^^$/^V>, 20 
[0 0 9 4] L/C 1^(5^:7'^;=^^ K(in-^P7 2 9 
8)^C^^V^T. 1 3 0 Obp(Z)cDNAi¥A#Jt^ 5**a 

mm^^ir^o py 2 9 8ti^^X^fei-CEA7 iMl^ 
7f*-r^c-^SSa^iJ^=i- KL/^;e>^o/c<^T% X^;^^ 
KDNA^fEh.69=3 n:=i— 75^f?^giLT£st I ^t/ Nco I 
-eilB'JL/Co py 1 1 C0cDNA#A^i^i^tt5C-*ffi 

^«^ia^>m^LT. v>'t 3*^mm^mtpy 
[0095] I119. mi o. mi 1. mi 2. ii!i3^ 

XJ^m 1 4ti^^X^;fet-CE AH^cO^p^^ U;^^ KgE^fJ 
^7nL(Smith, Methods Enzymol. . 6 5 :5 6 0 (1 
9 8 0)cOi^7=';<}-^i/^:^ K^f?ih?:fe{c J: 19 

i^S). [EI15.IgI16.|lI17,[ll 8*3 1 9 

[0096]p7298 cDNA#A^^O^^ U-;^^ K 
ia^U;0^b}t^L/c7 1 (H«)cor ^ /^iB^Uf^. mU^- 
X5:fet-cEA7 i^cT^r 5:y^BB^ij^:>W{ci:'9*^L 

T^^-t-X5:gi-CE Av 1^(0^^(0 2 3fIi|c?9N-^ 40 

5 7*&^>Et^L<til 9m<DT^jmt. ^^^SHCD 
1 3 4 6±g£^t>L<t^4 4 7fli<Z)r 5:/^^ j:'9^o 
TV^5o Xy =3i//Ht^tbTV^/^V^^^^eK(MW5 
2,2 5 8)fi, 1 2fli(Dr ^ y^(7)D^^^^i^ 1 3 5 

ffl(^r ^ y^jii^^^-^^^^i:. 1 3fi(7)T5:y^j: 

py 2 9 8^t/p7 1 1 ^fW]^i-^/ci6W€fflL/cX 50 
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n — Xt^. ^ U;^-^ K 528-542 X y X>r 

XL/c(IIl9, IlI10.B)ll.|g]12, Ell SRXJm 
1 4)0 

[0097] E. 1. 7. ^^X^^^fet-CE A 
C E Atrp2 0 7 — 1 ^ 

[120, 1^12 l:^6J:i;^Il]2 2fipKCEAtrp2 0 7- 1 
*(?5f^^^7j^LTl/^6o 
[0 0 9 8] ^—cotrpXn^— ^ — 

rBlX^;^5: KpHGH2 0 7- 1 * ^^(^ 5 t-f^^ L 
/c:Xy-X5: KpHGH2 07(1981^10^10 f^" 

taMf^*iii^rFdb^m 3 0 7,47 3^(EPod;^r?B^o 

0 3 6 7 7 6^)t^lE«)f^. ZlfilacXn^-^-Clgg 
l/^TEcoR I gi5{itc:^^iJ(:7^>'^>'X)-t"5trpXn^ 
— ^ — 4r*L. rix^^fflLTpHCH2 0 7- 1 
^L/Co pHGH 2 0 7 ^ Bam H I -C^^fbL. EcoR I 
TSP^^PftL/Co ^^trpXn^^^^^'g-;fri-5S>t 
±^\^mf^^mmi^. ^tl^pBRS 2 2;ei^^c7)St::'c 
^V^EcoR I -BamH I W^^t-^-^L. :r c?:>fe'g^rg;'g^fe 
^'^^LT E. coli 2 9 4 ^?f^Ktel&L/Co Tet'' Amp 
«<^=3nr:^— ^^g|L. rtl.b(?C>^^^^"tipHGH 2 O 7 
-l^^^L/Co amp^itfe-T-^trpXn^-^— (;Dr0^{r 
Eco R I lH5>f5L^:>:$Pi-^pHGH 2 0 7— 1 *^JEcoR 
lX-(OpnGH2 0 7 ~ KD^^mit. 7Nffi(-^r$-tt 5 Kl 
enow^t/dN T P (O^tMRl^^^^ J: o T#/Co 

[0 0 9 9] 5 Mgt7)pHGH2 0 7- 1 *^^coR I T 
m-ftlL. rtu^T^iffi^e OmM NaCl, 7mM MgC 
I2, 7[iiM h y ;^HCl(pH 7. 4)RXJ^lmM(D^dNTP 
^^^ir^ 5 0 iiKORft^^m^X-l 2:=^=^y hc7:>DNA 
Tj^y 7« ^-^f^ffl^/^T3 7°Ct;^TlB#rNlMSL. *V^T- 

y — /i-X c H c isT^ttiii L^ ^ y — /x--t^a:?B ^ 

/Co ?tj^L/cDNA^BamH I Tf^ft: L. i^^^^—m 

n my\ i)^5%>Kyr^y /i-r ^ Kxvi-m^Sctb. m 

t^J:oTm»L/co 

[0100] ^(DDNA^l OmMh y>^(pH8), 1 m 
M EDTA(0 5 0 iil^{:iWMMl^. 5 0 0^r^:yh 
(DM'^^r/i-:^ y 4^;^:7t^— if (B AP)T-6 5°C(CT 

3 ofpmmmL. >^^y— /i-cHci^iftttiL. — 

/v^i^^iir/co 
[0 10 1] L^ia^lJ 1 ^P^^^i-^DNA^^t-^^CD 
J: 5 t-f'^iSgL/c: 7 /zg(Z)pK 1 7 KG 4 DNA^ Pst I 
r^^mbLcDNAif A^^^-a^i-a k 6 %X/V'S^ 
?*l()Xi;^m^^mf-J:oT^gtL/co :7:^/-/v/ch 

(OmJi^Awalll^J^oXmitL^tio 3 3 3bp(?> Pst I 
-Aval I DNA($ff>i-^^^L. 6 y T ^ y yl-T 
^ FX/^;5i^e>1tML/Co 

[0 10 2] 1 5^>^ l-;:?^^ KDNAX^-r-^ — 
vt: h y ^;^7"yW*(G. O. 2, 6 4 4, 4 3 2 (_hfE))tC 
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Met Asp I le Val Met 
5'ATG GAC ATT GTT ATG 3' 

[0 10 3] 5' ?^^:t:=^>^l^mi^^ \'^'^tl.Xi'^mir 
§o 5 0 Ong(D^(Dy'y-{'^ — ^0. 5mM ATP^ 
^^ir^ 2 0 ji KDRfZ^m^PX-l 0 ::^:=^>y hCOT 4 DN 

I -Aval I i:>NAm}ir^2 0filC0m^itLf:i 

NAM^^eOTnU NaCl, 7mM MgClj, TrnMbU 
;^HCl(pH7. 4), 1 2mMc0^dNTP iriSigU, 12 
^^:y hODNA/Ky 7< I -±l|ffM-^;!jPx.fCo 3 

^^^zny — /v/cHciaT-ffltHL. y—/i^ttm^'^ 

COf^ td Sau 3 A L¥m*ffi(^ 182 i&S^T ^ 7 * 
S^rK- (W^r 2 ) 5 0 ng^#/Co 
[0104] 100 ng(Dm}i 1 (±fS) t 5 0 ngt^Wit 2 20 
^^2 OmM h y ;^HCl(pH7. 5),10mM MgC 
U 1 OmM DTT, 2. 5 mM A T P^I)^ 1 :y h 
C7)T 4 DNA y ifCT) 2 0 M l{^M'V^T'g^■^:^Co 14 
*t;^<::Ti^^^$iirfc^. C<^^j:L:^gr E. coli Ki 

Tg^M(^^ i--:;*-^ v^m^mm (h 2 o . m 2 1 

^XXim2 2)o 30 

[0105] K L^itr^^tT:) Kfffi^fJtJ^BSPti^c^ 

7//gCDKl 7 G 7 D N A:^^ Pst I 
cDNAffiA^^iffK-^Ava I I -Ca55>f^^b^-^. Aval 

I {^**s^DNA.-Ky 7« ^-if I ;^c»r>l'S:/^:^^-^^v^T 
/^-m^ifmi^m.^ . e s e tSSMtT:) p st i - ipyt^a a 

val I DNAWit^^gf L. MML. Heal I^iJPg^^- 
UT—^mi\L\Z,f)^\ifz.o 4 9 7±gS>ttc^HeaI I 
-¥vt*fflAvaI I DNAKff>i'(8ffit3)^*gSL. ^ 

/\-mmfm(Dm^mm x^t^o 40 

[0106] 1 0 //g(7)pKC E A I nt 1 DNA^Ava I 

xmitL^. DNA/Ky;^^-if i^if>rr-®S{bL. X 

ba I Xmit bfCo :^¥vt*ffi Ava I - Xba I ^ —m 
}it. /h¥m*«AvaI -Xbal W^t-i^WSL. 6% 

if (B AP)-e^Sb. /hWit^Hpal IT^^^b^iir. 6 

%7Kyr^ y/i-T^ Ky/vT-m^*Kj{;i;i^tt. i e 9;^ 

S^OXbal -Hpal I DNAlfrK'(Kff>i-5)^*§ML 

/Co ^75 ngOO^fK" 4 ^ ^ 5 0 ng(Om)\ 3 tm^ 0 ngO 50 
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lfrK'5 i:^T4DNAy ;^-ifS;^;;4^l3Tfo;b-t±. 14 
°CtCT 1 HjfemSL. SJSyl-g-#?^ E. col i K 1 2M 

W2 9 Axmn^^V.fz.o 6m(Dr:y\i''z^Vi^Mi\i^K 
KD N A^^JPS^n^- :^ V-T — 
ifr^jbt-J: ^)5^WL/cl®(^:):7^^^^ KDNAfiiluE/^ 
I^^Sc^^L. r.tl^p KCEA I nt2 ^-^^b/Co 

[0 10 7] SSi^fitJT'cei'^^f^s pKCE A Int2;6^e<^t 
rp:7'n^ — ^^tfK-CE AWjt^pB R 3 2 2 (X 
AP)43--IS^i~^r ^ClJ: l9tT?io/c(pBR 3 2 2 (X 

A p)fi 1982^1 2^22 ^ Hmm(D^mm'^'t^m 

114 5 2, 2 2 7-^P^^S{-fE«$n/cJ: pB R3 

2 2;^^^)Aya I -Fval I m}i(Dnm(X^) {^m< 

[0108] K-CEAW>T-ti, pKCE A I nt 2 grAv 
al'C^'S U. DNAT^y^^— ifl (Klenow^jn') j: 
l9dNTP(^#ffiTT¥^f*iffl{t:^ii:. Pst I Xmit 

[0109]pBR322 (X AP)^^h(0:kM^^ ^ — 

EcoR I {^L^^^m. 4^y 7 ^— if{^J:5¥yt 

^^ffl d J: ^ :^M-<^ ^ -WK-c^mai t v ^ 5 m^(0^ 

[Olio] _hlBc^)i: 5t-f^^L./cK-CEA»r>i'i:^ 
T4DNAy ;^-if(c:J:i9?i£'g'^ii:. m^U-^m^'E. 

Wb. 1 ^ KDNA;^5jgjE/^f^^fg^^L. r 

n^pKCEAtrp2 0 7- 1 * LfCo 
[0111]E. 1. 8. ^^X^^^jn^-CEAH^ 

— f^f^fife. P V C E Atrp 2 0 7-1 * 

BI2 3, 11!2 4:JoJ;tI^|l|2 5tipy CEAtrp2 0 7- 1 

[0112] 5 //g(7):7'^;:=!^ ^ KpHGH 2 0 7 - 1 *^ 
Aval T-r^^l:b. DNA4^y ;^ ^— ^' I :;k:^Kff)t(Klen 

sTiftmb. ni^y— /lxa:®$-^/Co DNA^BamH I 

xmitx^. BAvx^mi.xmm}Am}\A)^Qo/o7f.3 

[O 1 1 3 ] ^^5 //gc^P7 1 1 ^ Pst I \:iX^m^tV. 
-tbTste-T-coC^^ffign^^^W-t-^ y ^cDNA»A#/ 
^Bfr>}-^*t«b. Aval IXmitL.. ^V>T*AvaI 

/-/^T^^rlLb. ^V^TTaq I (Omit^fr 
/c^o/Co 3 7 Sig^^COT^tSAva I I - Taq I IJff^i- 
dff^r B) ^^gl b. ti^x^yi^mnmm^^ifmn.miti 
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[0114] 9 m g(5^P y 2 9 8 ^ Taq I RX^BamH I 1? 

[0 115] m^m^/l^M(Dm)iA,BRnc^2 0fil 
(D^ft^^m-^m^Ul 4°C\CX im'^-^^^. E. coli ^ 

— if^4ff(-;a^tt. PY CE A I ntir^^ L:^cia(7):7°y 

met glu val 

5' ATG GAA GTG 

[0 117] 5 ^^:t:=^:ynmti^^ I'^^tl.xffmir 

O. 5inM ATP^2 0 /zlC0S;Cil'g^fe4^t-^W'r5 
1 0^:=^^/ f(7)T4 DNA^^— if ^J^JS^-^T 5 7fei^ 
-e^ltfbbfco 5 0 OngCO 2 8 0:^S>E^Alu I - Rsa I 
DNA^K-^^^^hbfcy^^^-^-t^^bfco ^<7:> 

y^/l^cfi-e^^^^tf^^ ^ttLf-DNA®?ig*6 OmM 
NaCl, 7mM MgCla, 7 mM >^ H C 1 (pH 7 , 4), 

1 2niM(7:>#dNTP ^/^L. 1 2^:^ 5/ h(^DNA:?Ky 
p<^-if I -^M8ff>H-^;t)Dx.fco 3 7^T*2B#rNll&#L 

i3^1*au. — /i-'a:®^-^. H^ai ix^^mit 

DNA»f>t'(®r>^D) 5 Ong^^VU;0-^*t«bf^o 
[0 118] B2CO^^(Opy 2 9 SDNA^Pst I T 

v^/i^mn.^W)xmmi^. m(-b^h i ^i^^Hpa i i 

[0119] 5 m g(Dp y C E A I nt 1 ^ Eco R I Xmi\:: 
L. {^**ffi^DNA^y 7« if I (Klenow) tS^IJ 
^-ti-, JBamH I T-^^ibb. BAPT^SL. 6%/Kyr 

[0 12 0] 3o^^W;t^^M^^-^^S^V^T. 5 0 ng(7:)ff>^ 
D t 1 0 0 ngCOmyr E ^ 1 0 0 ngCOmfi F t^4 °Cl:iX 

2 0 ^icoi^it^^m^xim^^^^'^t. :in^mmi. 

T E. coli K 1 2a^2 9 4 12 

m(oriy^:i°iyV :^mii^K^i^i^^^h<vy''7:^^ Kdn 
^ u:^^ h^m^Uhy C E A I nt 2 ir-^^ Lfc:7'^->^ ^ 

[0 12 1] umAi^'pcommi^^mi^fcm^y'y:^^ 

Kpy CEAtrp2 0 7-lf^, pBR3 22 (XAP)(± 
W.)'^^h(D:kM^l^ ^—m)it. py CEA Int2^^t>{^ 
^ L/C 2 ScoKK' ir ^fflu^T 3 of^^^S-g^t:: J; V i^f^-r 
"bo 

[0122]pBR322 (XAP)^±t^(DX 9 {CEco 



20 



30 



40 
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^7^(0 15. iai6. 1117, mi s:^xxj^mi 9)0 

[0 116] N-*ffiia?lJ^tt5fc^. 3 0//g<^py2 
9 8 ^Pst I "Cr^-fbL. ^^X^^-CE Ay ^CDN-* 

MKLfco :^<Dm}i^m^AiuiRiy^Rsaixmit 

LT2 8 0:SS^»rjt^¥^f L/Co 1 5 >^ l/:;^^ KD 



met leu 
ATG CTG 3' 
R I -Trr^^l^b. DNAv-Ky 7« if (Klenow) \CX '9dN 

SL. y/i-mm^mxi^m-<i^ ^-m}i^^m'r^:it 

^'^LfctrD:7"p^^— ^ — ^-a^i^^oy CE A I nt 2;^^ 

h<Di 5 4 3m.mnm)i^mmi^. ^(z^^pyCEAin 
t2^pst I BamH I T^nL. mm(Dm)i^ 

P AGE(c:J: t^^^L^^Co ite^cDC-^iffiri- Kftgp 
^^-a^-rS 8 6 9±gK^»r>^^AyaI {^J:5py CE 
A lnt2CO^^mit. KlenowlZ. X^^m^mtRlf Ba 

mH I 7X\^^x^/i^m^f^mi^^^mmm}i 

[0 12 3] JrBS3«(^»fK-^^**i*TT-T4DNA 
y :>^f-if&fflv^TM^^-^. '^^M^^^mmLXK, 

^(D^him<D'::^'^:^^ KDNA;^>5igjE^c^f^^^^b. 
rtv^py CE Atrp2 0 7- 1 i^tio 
[0124]E. 1. 9. E. colilC^^^^^^uyy ' 

E. coli Mt^(W3 1 1 0-ATCC No. 2 7 3 2 
5)^1g*SWi-J: »9py CE Atrp2 0 7- 1 Xt^pKC 



50 



EAtrp2 0 7- 1 X^W^^^-^f-o 

[0 12 5] ^mmmmmt^^n^r-^. e. cou mm 

W3 1 1 O^jja^^-^g^ampitf^^^^^t^ Pst I -Pvu I 

m)icommRun^'B'\^ ^ o x^^ ^ ^^tc^m^K c e 

Atrp2 0 7- 1 ^U^pKCE Atrp2 0 7- 1 AXW^W 
^i^^itfCo pKCE Atrp2 0 7 - 1 A-Tf^f^Hls^^ii: 
r-mm^T>^\i'iyV:y\^M\^m^\^Xh^^^^. "rh'^-V- 

^ ^y >\^^\^Mmx'h^o x^f-mn^^w^-^riy 
*f-r§i^^4^^^^b/^v^py CEA int2^m^^xnx^ 

W^'XM^^^f^o pKCE Atrp2 0 7 - 1 AS:t;^py C 

EA int2(7)r^#^^Wt-'5*ffl^s^^. r^-t°v-y 

[0 12 6] m9.^^^mmz.i^n^nmRrj/'K\^^m 
(DM^^m^-r^f^^. mmuPc^ i o Mg/micoT- h 

^1^--r :^ y >^^^Wb. b y :7"h:7r >^^^^b^ev^M 

9mmz.WM\-^. 005 5 0^^0. 5c7>gg^^/^^^-T: 
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KIL. 2%SDS^0. IM j3 -7</l^;^7P^ h^^y — 

^P^mt. 2,0 0 Orpmi^TjS^>^«L:feo ft 

iK4^^P. H. OFarrell, J. Biol. Chem. , 2 5 

_o_: 4007(197 5 ) ie: J: ^ s D s t^mSPn^t-^^ 
GE(i o%)^fflv>T^iiib. i^^fe^JtciJ: »9^feL 

(D. Goldman et al. , Science, 2 1 1 : 1 4 3 7 (1 

9 8 1)) . xithmtumt^m'^ir^^tii^b. 

iji-^^X^ I gG^fflV^Tr>pl;^^>^>^a h (Western 
blot)t:i;^ittfc(W. N. Burnett et al. , Anal. Bi 

ochem. , 1 1 2 : 1 9 5 ( 1 9 8 1 ) ) o 
[0 1 2 7] p7 CE Atrp2 0 7- 1 X^mK^i^^'^ti 

mmt. sDs PAGBiz.m^xum<7y^i^&\z.m'^ 
KCEAtrp 207-1 xmw^i^^'^tiMmnhmi^ 

K^^b;^Co ^n?>^iii2 6. m 2 7 ^u^m 2 8 {:i7T^ 

-To 

[0128l[g]26ti, pyCE Atrp 2 0 7- 1 

V^So l^— >'lt^CEA. 6 6 -E 3 ;^i^bCO^y ^ — 
-^/Vfei-CE AH^(fF*)T-fc^o V— >^2b-5bf^I 
AA^APfi2 0#PBl, 4B#Pp1, 6 0#r«mt;^2 4B#rBl<^SB# 

E. coli (W3 1 1 0/pY CE Atrp 
E. coli (W3 1 1 0/pKCEAtrp 
E. coli (W3 1 1 0/pKCEAtrp 
py CE A I nt 
t0132]E. 1. 10. mi§^KmR'(Jym:^^h<Dtji 

[0133] E. coli (W3 1 1 0 /p y CE Atrp2 0 
7 - 1 *)^5 iig/rnKDr- Vy-^^ ^ y l^^^^-t^ 5 

0 omio^LBi^jfit^igffiL. mumm^xs^^f^mM^ 
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10 



20 



^ [0129][il27t^. pKCE Atrp 2 0 7- 1 

1 3 . 5 ^^m. 5 ^^m. 8 B^p^mi/ 2 4 mmm(o 

mitmXh^. I/— >'7f^P7CEAtrp2 0 7-li:be^ 
f}^h(Dt^mmX-h^ . 1—>S^ 9^1/1 OtiCEA. 
6 6-E S m^^:^^h(Dm^ ^^M(Dt7tC E A~ i^mxh 

[ O 1 3 0 ] H 2 8 I AAmri^ 2 4 ^^(DlLmi^ 

<^:t9®P?HLfc^^^7J^LTV^^(l— >-4-7)o i^->' 
l-3}^ffi^c7:)ac7)^/^n— '^/W7^i:b«$Tfel9. u 
-V 8 ^U? 9 ^n-?ti-7l<?l?Ste^fflJiattl±i%S.D^P V 
C E Atrp 2 0 7 — 1 MWm^MB^Wm^J X ^ o \iL<0 

mm'^m\^m^^x^ e. i. i o{-rm)\^vtoxmM-^ 

i^(sDs)/i3 -^^/v^y v:^^ /—/i-mmMMmnm 
^xi 0 o°c\^xmwcr^^t\^x,^m^^^fz.o m 

(OR(Dy^4 y ]) V—^tfC-CEA^M^til^—l^ 

(D^/i-^Nevf England Nuclearth;^^ I — tlft 
Lfcl::yv?fet-;t-X^ I gGijii$i^m\^^X ^ :r,y^^ l^-;/^ 
n-/ N(Burnett, _liBE){^J:'9Mr?l$-^^Co ^HbSS* 

^[112 9 t;i^-ro e. coli j^^fe^^^jpy^^ 

Xy K— ^m^^i-^SJ-r^r <3^^7j^L. E. coli te:;^ 

^^-fy^y K— -^l-' 



LT^fflL. umRl^h 
COffi^^fr^c^ofci: 
[0131] 
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lg^'9) 

207—1*) 5mgy 
207-1 *) 1.5mg/t 
2 0 7 - 1 * A, 

2) 0.5mgK,1.0mgy 

trpr^VUiyf- — ^5 0 /ig/mlc?:>jt^^-t:^;[lPx.;^c:c 
40 {C]^M^^/\^:=^—:^^m^OV 5 5 0 = 4 O^Xm^^^L. 

^ni-x I AA^MK.x:^^h^Qn^mx^Mfi^^tirco 

[0 13 4] pKCEAtrp2 0 7- 1 ^XBW^i^^'^ 
tL K. coli (W3 1 1 0)^J3airpKCE Atrp2 0 7-1 
* A^-a?py CE A I nt2XIL&mn^^^'i^rc.h(Ot 

^±mtmm\^mM^'^tio ui^. i AAi?jpfg6H#pNi 

{e:Mtt^iRtt0#<75OD 5 5 0f:i2 5 - 3 0-efoofCo ^ 

[oi35]E. 2. TO>^fifefeif^c^)^tff::^fe 

^-CEAStt^SSfiKt^iS^ttcMt-SS^t LTE L 
50 I SAlZ.^y)m'^\^f-o -^-f ^ h (Dy 
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natech I tnmulon^±M) (7) ^7 C E A ^t^^P $ i^:, 

/mimm 10 0// i^^^uT 1 2 B#r«iit^-r^ ^ 1 1;^ j: 

(PBS)-x?4iH]i5fer^L. PB s{c:iS^tt5 0. 5%bsa 
2 0 0 /z 1^3 7°CT*2H#Pp1Jt#L. P B S "t:^ 4 [U gfer^ 
ir:6^t\r.X^BSAX-mu^^f:z, 5 0 ^ KD^Um 
:^Mcn\\PLf-o PBStcS^tt^O. 5%BSA^' 
10/zg, 5Mg^ 5 0 0ng, 1 0 Ong, 5 0 ng, lOn 
g. 5ngRZJ^lng(Dt7i~CEAXml(D5 0filUP^t. 
yiy^ t LT(DP B S O. 5%B S A 5 O ju 1 

[0 13 6] ^V^tr, rttbf^TT'U— h^P B STMlH] 
h(TAGO, Inc. )^P B S 0. 5%BSA 

r^iit^L/co h^PB srMiRi?5fe#L:rc 

5p-- hn ^ en /Ix 4^:^:7:3^— h (SigmaaM)f^O. 
4mg/inl^lSl O 0 M lSrAP;tfCo ^ (^SR^ 3 7"C{c: 
T9 0^^rB^m«Lfc:^fe^iJ:fc. 

[0 1 3 7] ^^rcyKDA«o^ 1 . 5(^H^. 1. 0 
(D^sEi^mJO . 0 0 0 1 i^i^^LfcP B S (Blank) ^ 
:3i/i/{;Li^tt^0. 5%B s A{;iir-/ h L-f'-^-f ^ oocy 

• V • y ^^^^^(Microelisa Auto Reader, Dy 
natechtt® I- i: <9Sc^^o/^, A45o(^7^ — ^ V A X 

fiS^A«o^^"^{;iSv>T»ttlL;^Co 

[01381E. 3. ffl^Sif^(^mij^^r/^tff 

_bB5E. 1. \ o\z.mm\^f^^o\^. i'^^y^f^w^Mm 

^ni^mmmU 0mMhyy^HCl(pH7. 5),lmM 
EDTA, 0. IM NaCl, ImM^fb:^^::!/!/;^^ 

Xmm^'^f-o ®Bi^^3, 0 0 0rpm{CT2 0^^rBl<^jS 

J: i9?f(5:a'«M<t:^^fco 1 mMPMS F ^ii;bP * 
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[0 13 9] E. coli -r-^^L/cfet-CE AH^(y)^ 

LTHft^^^-f 5py CE Atrp2 0 7- 1 * T^i^K^ 
j^^-^:^cMi^ E. coli ^^a^^gL. -hffiirl^^tcia.iL^ 

10 ^r*^L. Qm^^r:=^i>l^^m&.0, lMhy>^HCl(p 
H8),lmM EDTA, 2 0 mg/inlS?S^:h h V J^R 
I/l Omg/mlT^ ^^^:^>^^-:^ h y '^jUt^l^^^it. 2 

m,0. lMhyy^^HCl(pH8){C^L. aWL. 4 °C 
T^lri^ LT y - S S OjC^^ 3 mg/mi|g'li5^i#/'^o 
[0140] I gG^^^^-t"5#a^ E. coli 

mw(Dmmf)^hnhn^mm^^^ 6 5 o ^1^5 o om 

g0^^ic:;(jnx.f:io mt-2 0mM*T-(D^-;?«/V;^7:7'h 
:x.^ y-^/Ut 5 OmM^T*(D h y y^HCl(pH8. 5) 
20 linM^T*<^:^EDTA^^iO;t. 

y-SSO3^0. lmg/ml4T*iJ0;tfCo 2 5t:-C3 0 
-9 O^r^l^gLfcf^. rcDSiCil^^^4^{^T0. 
IM^/'y V^/^^ h y ^7A(pHl 0. 8),0. 5MfiR 

1 OmM^y i/^-^^/l^^;^^/!-, SmMilTC^Vl-^^ 
;^>', O. lmMg^ib>rVi-^5^;^>';i)^^>^rSci9. ^Sn^t^M 

SW^^#!>^-hVlffit^TfT^ceo:^Co 16~4 89#r«1 

30 ^^E. 2{::|S«L^cJ: 9{^CEA4r^'^i-^tg;^{:io 
^EL I S At-i:or^WLfro TSB(^SS;^^^^'*ft^ 

t itm i.xnhthf-mm^ngXmm- c e a ^ lt^ 
-to Mi-^ E L I s Ag:;S'^-f K^c^^^^^s^-r^ 

^ ^ >- K ( 1 0 8 ng/ml) . 
[0 1 4 1 1 



I FN-aA^m±-t^ E. coli W3 110 (Jtg?) 
E. coli (W3 1 1 0/pKCE Atrp2 0 7-1 *) 
E. coli (W 3 1 1 0/pKCE Atrp2 0 7- 1 *) 

+ 7 - S SO3 
E. coli (W 3 1 1 0/pKCE Atrp2 0 7 - 1 * A, 
P7 C E A 1 nt 2) 
y y ^fet- CEA /C-SSO3 



ng/ ml 
g[-CE A 
0 

10 8 



% 



8 4 8 



15 8 0 



0. 3 3 



0 . 7 6 



[0 14 2] E. 4. 

ms iRXJ^ms 2f^^^X^fetCEART^^^ 



0 . 4 0 



: i t h V 2 50 



5 4 0 
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[0 14 3] t h y 2H^Sr=i— K'fl^'r^DNASa^lJI'i 

m^mi^^^nticDNAy^yyV-^ 5' GGGCA 
CTCGACACAA3' T^lt^bT. \i h y 2mi^M 
-t-^cDNAffA^^^-a^-r-S::^^;^ ^ K^^#(Takahas 
hi et al. , Cell, 2 9 : 6 7 1 (1 9 8 2)) CKDX^^ 
?lfflLT*:0;iffl»tC^^-r5). 5>WUTfc 2{CS$^ 
i1r^y^mm\Cj:^ ^th^m'^'T^iJ , ElUson et a 
1. , Proc. Natl. Acad. USA, 79 :1984(19 
8 2)) (:z(DXm^B\mL.X:$:mmm\^'^^ir:5)o 
[0 14 4] ms 1 {-^L^tiJ: ^^ — i^it^i hy 

<7:>mn\^. p^i I \^^^mitKm^Aye,i i i-eo^?^ 

itJ^XI^^WM^WT^ ^rUhp-t* -5 ^ v \D N A ifrit 6 
%P AGE^fflV^-5^tM^-J:oT^^f Li^^o m2C0»f 
P7 2^7 2(7)3*7te^f^^^(^|^V^Tr?i§Jr5 

(^^ i/:^^ Ymn-fy^hm'&'^f\.^)mwmm'cmi\:.\.^ 

Klenow^t>^dNT P^5£*L. Aval I I 

6%PAGE^ffiV^T/h^V^;^coW>ftSr^gt-r^r 
irtciJ: l9^t^>t^^o (JPvu i I - 3' *liIR»f;t^«l&-r 
>:^LAvai I imiLt^^i5:m't^f^^m^m\^n'r^m'm 
B^mm^mi^^Mmm\L^m^'^>mt b/^u^ )py c 

E A 2 0 7 - 1 ^ Eco R I Xmiti.. Klenow^OMNT 

t v ^ - Bff 6 % P A G E J: 19 ^ii ^ 

[0145] ;t^X^ y 1 mi^T-^cmf^ Pvu I I 

^lffii-^{iB^l>'DNASfi^ijf^. thy 2ae^{;i:(f$'tt 
5 Pvu I I MS:^^ffli-^ffiS.^t/DNASfi^ii^f^-T- 

'So 

[0 14 6] ±lsW>H'(^3:^f^^'g^;ei:^e>#btv^:7"^;^ 

^ K(pChiml)ti. tTpy'r:i^ — <^—<DmWTX\ ^-X 
^ Itl- C E A y 1 m<D'^^mi^R'C^^^^i^<7) 1 
i^y 2 l: h^c7)l^H5^^*i~5o pChimlt^. 

e. coiu ;immmi^^^tim^. ^;^yum^mm'r^ 

-g^ 35 { c V ^ T ^ c V ^ t CO 6 o 
[0 14 7] [ii3 2f^^Ji.(-i: ii)^T5^&a/i5^^X^ 
1ji-CKA^{^:^^h<D-^^m^t}i hy 2m7b^h<D^^ 
m^^t ^-^m-t^X 0 t-pChim2 ^^^^-r^ fca^x^^pCh 
iml cZ)3^'^^^LTV^^, :£-r, NcoI-e^SL. Kle 
now^D^dNTPT^q^Vt^Wt:^-^. ^vu I Wz.^'Of^m 
-t^X^tt-CE Atr^-r^-^^— Rb^^i-*^ 

^m-<^ ^-myy^'m%'t^^h\z.x^ ^ pchimi;^^^, 
mr\^\'^)^'t^o £vui i-e^sb. ^^^mMLxmrnrr 

MiM<D%mmmX^m\.^ Klenow^r/dNT pr-^jt 
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2 b B 2 »f ^ It^f 5 o 

[0 14 8] ±fE2 06C>©fK-^*£'g^-mf^. f Fp16t;X^ 
K;^5#6>ti. ^(^X^;^5: Kt^-t^X5;tit-CEAfet 

.^^^^i-^^jKDNABJfK-JL^^t-fiiEmT^fcSo ^(50 
^^ffitiXbal - Pvu I I COWK-^^KFrUMessing et a 
1. , Nucleic acids Res. 309(1 981) (CfS 

fic^tvfcMi 3 :7r— v^fp-^c^ n — ^'{ti^-tir, 7^v^TA 
10 delman et al. , DNA,^: 1 8 3 (1 9 8 3){^I2^$ 

{;:iJ:oTtT/c^ofco rcoj: ^ t;^B^^$-tj:fc Xba I - Pvu 
I I »f>ft^StJ^4^rplX^;^^ Kte:3*'g'LTpChim2^:^ 

[0 1 4 9] f^i^t- LT. ymxfi<y^Y Km^n-Y^ 

cDNAf^J5g(^fni6CDmRNAi|M^^;!i LT=^^ =7 
20 [0 15 0] &V^T\ ±IS2o(7)X^;^^ K^ E. coli 

W3 1 1 o{^^s?i^Ktet^^-^. ^nb^ia^is^^ 

•^t. ±BEE. 1-E. 3(^7j^LfcJ:5{^iS«^l¥«i^-r 

■So 

[0151]E. 5. ^-^-t-X^Si-CEAfeifls:c;of^j6jc 
E. 5. 1. 5fe^^X fei- C E A H^itfe-^-tT^gjg^ 

^>X^fei-CEAH^(7>:^^m^{;::J5'tt6r ^ y^2 l 
6-2 3 ooo[H:*Sc7)-x'x-^^>'^^^r/t#^tL^>^;^/v 

30 (Klein et al. , Proc. Natl. Acad. Sci. ,US 
A,:7_8 : 5 2 4 (1 9 8 1));^^ # ^ tb^^frOfetJfg*^ 
^m^hr>X\mMXfi:\^^ J: 5^iliJ55c 

itS^cie*. 3m(Diy:^T4 :yl^M't^^ h^i^^^ts^T ^ 

/m%^2 36-232^ K-rSp^^ I/::?^^ h^^'^X 

[0 15 2] fv^^y—^ — (deleter, ^^^IJ) J 
y =fX^ KSn -^5* CTAACACCATGTC 

AGGGT^^fflLT. Wallace et al. , Science,^ 
40 0 9 : 1 3 9 6 (1 9 8 0 ) Adelman et al. , 

DNA,^: 1 8 3 (1 9 8 3) (D:^'mc XoXpy CEAt 
rp2 0 7 - 1 ^t-^hi&i^^<r>mWi:'^^7^'^X^~^^^o 

Sttpy CE Atrp2 0 7- 1 * D N A ^ *(CT^— 
L. X^^-^— (i^^-g-^^ in vitro T-ff;feV\ ^S^V^T^P 

Xy if— v-a J: 19 iSS'J (screening) i-^o 
[0 15 3] E. 5. 2. v-;^y^^ V^^D5fe:^^feT:fls:(7)^ 

50 E. 5. 1. rM1^^LfcX^;=<.5: K^^v^T. ±M(dx 
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0 J;i^56pKC E Atrp2 0 7- 1 * T-?tggfej^ b/c E . 

fcif$:m^ttmb. E. 1. 10. \z.mm.\^f^^o\^^^ 

[0 15 4] E. 6. Fab(Dft^ 

E. 6. 1. ^>X^feL-CEA'y 1 Fab^^titfi^T-Oli: 
mm^m^'y:^^ K-<:;^^-cD{>^^:pv CEAFabtrp 
2 0 7 - 1 * 

[US 3 tip 7 CE AFabtrp2 0 7- 1 ^(D\^^^7f^\^X 
U^5o 5 Mgt^pB R3 2 2 ^Hindl I IT-f^^fbL. Kl 10 

tlT-r^^fbb. BAPr-^SL:^Co :^-<:?^^-»f>r. BP 
■^»f>ft I ^6%P AGE^ffll/\ mm^ffii-^^^t-cfc 

[0155] 5 m gc7:>p 7 C E Atrp 2 0 7- 1 ^ BamH 

1 P St I (D'^^'QmWL trp:7"u^ — ^ — i:, pj 
a^€i*S^:=^-KL:^^^^^^T'ggtJgt-Jfi-CEA7 1 

^(Dt >-v?^«^T'^<se^sa^j^^^Wi-§«tii 5 

7 Obp(?^DNAKFf;t(»f>T- I D^^gtL. m^Scib(^m 

icimsbfco 20 

[0 15 6] ^^HftT*/^< . &I-CEA Y l^Fab^ 

/^fiBt^^^^^n^r i:;^5i£::>WT*fc^o :L(Dfz.^, 2 0 
/z gc;Op 7298 ^260 bp(7) Nco I — Nde I D N A 

myr^wmi.. mm\^fz.o i s^:^^ i-':^^kdna-7^^ 

-f-^ — . Bp-b^OtBli^^^^FabiSfK^O*^<^3fg<^C 
yW*(J:ilS)(:ii:oT'g^^b;^Co r 0:7^1=1— ^ i/;^- 

754-767 (m 9, miO. 011. B!l2, 30 

Asp Cys Gly Stop 
5' GGGATTGTGGTTG3' 

[0 15 7) ^lh=i KV-i^^Si^S^-hlEt^pB R3 2 

2 r^gj4^c7>jca Hind I I I mtL(D^^^ ^ 

j:t9#t?^i-5o rLCT^zT^^^-v-— 5 0 Ong^. 2 0^14^ 
t^O. 5mM<7:)ATP^^^-t*^ 1 0 :y hCOT4 D 

N A^^^-if ^fflv^^S/Sfi^4^^^> 5 ^ *«c^«{t:t^ J: 

^y^^^^-^—i^mRftl^^mi^. rtt^^2 0 0ng(7)N 40 
CO I - Nde I DNAltrjt^rl^L;^Co ^l'^^^9 5t: 

T^3^PBi;tipf^^Stt^-^. K^-rr-r;^^^y-/i-4^T^ 

ffiUy^o C(7:>St4LfcDNA^V^^ 6 OmM NaCl, 7 
mM MgCU, 7mM MJ >^HCl(pH 7. 4),12mM(7) 
#dNTPi:/.^L. 1 2^::=^:y hc^DNA/Ky 7< if 
I -:^lffit^:^JPx.fCo 3 7°CT-2 0*Pfl-r ^'^n.-^-v'a 

HClsT^rtliSL. — /l-iti^L. BamH I X^mit 

?0^tt/^Co 1 8 Ibp^Vt*)^- BamH I <DDNAm)i. EP 50 
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hm)iri I I (^)*^5 Ong^^^f JftKL/ho 

[0158]*^]100 ns(Dm)i I i: ■^tb-^tl.*^) 1 0 0 ng 
(Dm}i I I ^1/ I I I ^ 1 BA^-g^^it. E. coli K 1 

Btt?f?K*G^f*:^^^c7>>^^;^5: kdn A^rigiE/cetS^fT) 

^^iVt^^^ l/:^^ HWO^^^LTTGA^^Jh:::! K 

[0159]E. 6. 2. FVabM&H^a^ 
E. 6. 1 T-f^^Lfcy^^^ ^ K^_tfE(^i: 5 t-i^-^P 
K C E Atrp 2 0 7 - 1 * X'BW^^ bfc E. coli gtg^ 

o^rtWL. FabMfiK^E. 1. 1 0f::|egcL:^ci: 9 

[iii3po^*#/^s^M:gj 

[02] /cSlCE AlK^::i— Ki"^pK 1 7G40cD 

N Ajf A%(^f¥^^^id^'J ^^-rm T-fe 5 o 

[03] /c^C E A#^:=i— Ki-^pK 1 7G4c7>cD 
N A Afec^Pffl Sa^'J ^^t-m T^fe ^ o 

[04] K^jCCE A^^:=3— K-f-^pK 1 7 G 4 OcD 

[05] AC^CEA^^::!— Ki-^pK 1 7 G 4 OcD 
N Af? Afec^^Plffl^^ia^J ^^i~0 T*^ 6 o 

[06] ^ij;;i-^r ^ y^ia^ij^^{^^bfc0 2. 0 
3. 0 4^aj:u^0 5(^Sff>ft(7)=:j— KiS^J^^f 0"efe 

[0 7] mr^r ^y^ia^iJ^^i;i7j^L^c0 2. 0 

[08] >!tfi^;;-r5r ^ /^ia^tJi^{^^Lfc02. 0 
3. 0 4^oJ:o?0 5c7?»fK-t7:»^— KiE^J^^i-0-efc 

-So 

[0 9] 7S:CE A^^=3^ K-t-^p7 2 9 8^t>p7 
1 1 (^cDNA#A^fet7);g^f¥MEl^iJ^^i-0T-fe^o 

[010] 7^CEA^^=i— K-r5p7 2 9 8^1>p 
7 1 1 COcDNA#A^c?:»*S'^P^iS^iJ^^t'0Tfc 

[011] 7feiCE A^^::i- K-t-5p7 2 9 SSlXIp 
7 1 1 (7:>cDNAj¥A4^(^*S^i¥*fflgB?'i^7j^i"0Tfe 

-So 

[012] 7feiCE A^^=3^ K-f ^P7 2 9 8^1>^p 

7 1 1 (Z)cDNAj¥A4^^^J£'g^f¥*fflia^y^?:5-r0"efe 

[013] 7feiCE A^^ri— Ki~5p7 2 9 8^t>p 
7 1 1 COcDNAffi A^t^^^S-g^t^^gfl^lJ^^^f 

So 

[014] 76tCE A^^=i— K-r5p7 2 9 8^U?p 
7 1 icOcDNAif A4^t;9jS^f¥*fflga^lJ^7f^-r0Tfc 
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[015] 119. miO. 011. 012, 013^^ 
1016] 09, 010, 011, 012, 013:fe 

^^-r0Tfe6o 

[017] 09, 010, 011, 012, 013 

[018] 09, 010, 011, 012, 013*3 

[019] 09, 010, 011, 012, 013^0 

[02 0] fiRXJ^yiji-CKAmi^Mir^^m.^^^ 

[02 1] KRUyt7i-CKAm\^Mir^^^-<^^ 

[022] K RXlyiji'- C E Ami^M-t^mm.^^ ^ 

[02 3] K^I»jn-CEA^tr>ct-r5^^-<^^ 

[02 4] KRUytTt-CRAmi^M-r^mm^^i^ 



40 



^ [02 5] itRXIyU-CRAi 

[02 6] ym, K, mRi^^nhm^^cM-r^mij^i^ 

[02 7] Y mRx^^nhm^{^?^^^i&i^^ 
/i-^f^^?5*g*^7^f ^mii^jf^^n^^c^^/^^^'c^-v- 
[0 2 8] 7^ Ka&t/^n^i^#(;^^-r§iifK^ 

[0 2 9] 02 6, 0 2 7^0 J:r;'0 2 8 c:: [^'1gJ^?i5S 
[03 0] feiCEA^ttt^E L I S A^^'tlft^^-r^tM 

20 mmmmx:k>^. 

[03 1] ^H^^:3- K-t-6iteT-c?:>^m{->J* 

[0 3 2] ^7<^H^^:n- Ki-^ift{;ST-CD^?^t;::M 

[03 3] Hm<oFahmm^^—y''r^i^{^^(Dmm^ 



[02] 



tthlll 

GTTGCT6TGG TTGTCTGGTG TTGAAGGAGA CATTGTGATG ACCCAGTCTC 
CAAC6ACACC AACA6ACCAC AACTTCCTCT GTAACACTAC TGGGTCAGAG 

haelll 

tthlll hphi hael 

ACAAATTCAT GTCCACATCA GTAG6AGACA GGGTCABCAT CACCTGCAA6 
TGTTTAAGTA CA6GTGTAGT CATCCTCTGT CCCAGTCGTA GT6GACGTTC 

sfaNI 



101 



fnu4HI scrFl scrFl 
fokl bbv ecoRII ecoRIt 

GCCAGTCAGG ATGTGGGTGC TGCTATAGCC TG6TATCAAC ASAAACCAGG 

CGGTCAGTCC TACACCCACG AC6ATATCGG ACCATAGTTG TCTTTGGTCC 



scrFI 

hpall hinfl 
ACAATCTCCT AAACTACTGA TTTACTGGGC ATCCACCCGG CACACT6GA6 
TGTTA6AGGA TTTGAT6ACT AAATGACCC6 TAGGTGGGCC GTGTGACCTC 
fokl sfaMi 



201 



xholl 

sau3A sau3A 

dpnl- dpnl hpnl 

TCCCTGATCG CTTCACAGGC AGTG6ATCTG GGACAGATTT CACTCTCACC 
AGGGACTAGC GAAGTGTCCG TCACCTAGAC CCTGTCTAAA GTGAGAGTG6 



(22) 
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[mil 




yj 4 



Fc 



[1^13] 



hincll 

ATTAGCAATG TGCAGTCTGA TGACTTGGCA GATTATTTCT GTCAACAATA 
TAATCGTTAC ACGTCAGACT ACTGAACCGT CTAATAAAGA CASTTGTTAT 

sau96 

mnl I avail a1ul a1ul sfaNI 

301 TAGCGG6TAT CCTCTCACGT TCGGTGCTGG GACCAAGCTG GAGCTGAAAC 

ATCGCCCATA GGA6AGTGCA AGCCACGACC CTGGTTCGAC CTCGACTTTG 



fnu4Hl hpal 
bbv mboll htncll 

GGGCTGATGC TGCACCAACT GTATCCATCT TCCCACCATC CAGT6AGCAG 
CCCGACTACG ACGT6GTTGA CATAGGTAGA AGG6TGGTAG GTCACTCGTC 

fokl 



rani I . . 

ranll ddel xmnl 

401 TTAACATCTG GAGGTGCCTC AGTCGTGTGC TTCTTGAACA ACTTCTACCC 

AATT6TAGAC CTCCACGGAG TCAGCACACG AAGAACTIGT TGAAGATGGG 



mboII acyl 
CAAAGACATC AATGTCAAGT GGAAGATTGA TGGCAGTGAA CGACAAAATG 
GTTTCTGtAG TTACAGTTCA CCTTCTAACT ACC6TCACTT GCTGTTTTAC 



^m^7 - 2 2 2 5 9 7 



[04] 



501 



sau3A 
dpnl 

hgal bell 

GCGTCCTGAA CAGTTGGACT 6ATCAGGACA GCAAAGACA6 CACCTACAGC 
C6CA6GACTT GTCAACCTGA CTAGTCCTGT CGTTTCTGTC GTGGATGTCG 



fnu4HI 

bbv mnl I hi nc 1 1 al ul 

ATGAGCAGCA CCCTCACGTT GACCAAGGAC GAGTATGAAC GACATAACAG 

TACTCGTCGT GGGAGTGCAA CT6GTTCCTG CTCATACTTG CT6TATTGTC 



6 CI 



mnl I 
haelll 

hael hphi alul 

CTATAGCTGT GAGGCCACTG ACAAGACATC AACTTCACCC ATTGTCAAGA 
GATATGGACA CTCCGGTGAG TGTTCTGTAG TTGAAGTGGG TAACA6TTCT 



sau96 hgal 

ddel 
avail acyl 

GCTTCAACAG GAATGAGTGT TAGAGACAAA GGTCCTGAGA CGCCACCACC 
C6AAGTTGTC CTTACTCACA ATCTCT6TTT CCAGGACTCT GCGGTGGTGG 



[HIS] 



alul alul mboll ddel nrnl I 

701 AGCTCCCCAG CTCCATCCTA TCTTCCCTTC TAAGGTCTTG GAGGCTTCCC 

TCGAGGGGTC GAGGTA6GAT A6AA6GGAAG ATTCCA6AAC CTCCGAAGG6 
fokl 



rani I 

hgl A mn 1 I mnl I 

CACAAGCGAC CTACCACTGT TGCGGTGCTC CAAACCTCCT CCCCACCTCC 
GTGTTCGCTG 6ATGGTGACA ACGCCACGAG GTTTGGAGGA GGGGTGGA6G 



ninl I 

mnl I mnl I xmnl 
801 TTCTCCTCCT CCTCCCTTTC CTTGGCTTTT ATCATGCTAA TATTTGCAGA 

AAGAGGAGGA 6GAGGGAAA6 GAACCGAAAA TAGTACGATT ATAAACGTCT 



hinf I 

AAATATTCAA TAAAGTGAGT CTTTGCACTT GA 
TTTATAAGTT ATTTCACTCA GAAACGTGAA CT 
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me] 

-9 1 

leu leu trp leu ser gly val glu gly asp ile val met thr 

G UUG CUG UGG UUG UCU GGU GUU GAA GGA GAC AUU GUG AUG ACC 

10 20 

gin ser his lys phe raet ser thr ser val gly asp arg val ser 

CAG UCU CAC AAA UUC AUG UCC ACA UCA GUA GGA GAC AGG GUC AGC 

30 

He thr cys lys ala ser gin asp val gly ala ala lie ala trp 

AUC ACC UGC AAG GCC AGU CAG GAU GUG GGU GCU GCU AUA GCC UGG 

40 50 

tyr gin gin lys pro gly gin ser pro lys leu leu ile tyr trp 

UAU CAA CAG AAA CCA GGA CAA UCU CCU AAA CUA CUG AUU UAC UGG 

6C 

ala ser thr arg his thr gly val pro asp arg phe thr gly ser 

GCA 4;CC ACC CGG CAC ACU GGA GUC CCU GAU CGC UUC ACA* GGC AGU 

70 80 

gly ser gly thr asp phe thr leu thr lie ser asn val gin ser 

GGA UCU GGG ACA GAU UUC ACU CUC ACC AUU AGC AAU GUG CAG UCU 



im?] 

90 

asp asp leu ala asp tyr phe cys gin gin tyr ser gly tyr pro. 

GAU GAC UUG GCA GAU UAU UUC UGU CAA CAA UAU AGC GGG UAU CCU 

100 110 

leu thr phe gly ala gly thr lys leu glu leu lys arg ala asp 

CUC ACG UUC GGU GCU GGG ACC AAG CUG GAG CUG AAA CGG GCU GAU 

120 

ala ala pro thr val ser ile phe pro pro ser ser glu gin leu 

GCU GCA CCA ACU GUA UCC AUC UUC CCA CCA UCC AGU GAG CAG UUA 

130 140 

thr ser gly gly ala ser val val cys phe leu asn asn phe tyr 

ACA UCU GGA GGU GCC UCA GUC GUG UGC UUC UUG AAC AAC UUC UAC 

150 

pro lys asp lie asn val lys trp lys ile asp gly ser. glu arg 
GCC AAA GAC AUC AAU GUC AAG UGG AAG AUU GAU GGC AGU ' GAA CGA 

160 170 

gin asn gly val leu asn ser trp thr asp gin asp ser lys asp 

CAA AAU GGC GUC CUG AAC AGU UGG ACU GAU CAG GAC AGC AAA GAC 
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[11181 



180 

s r thr tyr ser met ser ser thr leu thr leu thr Tys asp glu 
AGC ACC UAC AGC AUG AGC AGC ACC CUC ACG UUG ACC AAG GAC GAG 

190 200 
tyr glu arg his asn ser tyr thr cys glu ala thr his lys thr 
UAU GAA CGA CAU AAC AGC UAU ACC UGU GAG GCC ACU CAC AAG ACA 

210 214 
ser thr ser pro lie val lys ser phe asn arg asn glu cys AM 
UCA ACU UCA CCC AUU GUC AAG AGC UUG AAC AGG AAU GAG UGU UAG 

AGACAAAGGUCCUGAGACGCCACCACCAGCUCCCCAGCUCCAUCCUAUCUUCCCUUCUAA 
GGUCUUGGAG6CUUCCCCACAAGCGACCUACCACUGUUGCGGUGCUCCAAACCUCCUCC 
CCACCUCCUUCUCCUCCUCCUCCCUUUCCUUGGCliUUUAUCAUGCUAAUAUUUGCAGAAAA 
UAUUCAAUAAAGUGAGUCUUUGCACUUGA 



[119 J 



sau96 ddel 
hinfl avail mnll alul 

6AGTCAGCAC T6AACACGGA CCCCTCACGA TGAACTTCGG GCTCAGCTTG 

CTCAGTCGTG ACTTGTGCCT GGGGAGTGCT ACTTGAA6CC CGAGTC6AAC 



101 



ahalll sfaNI 
ATTTACCTT6 TCCTTGTTTT AAAAGTTGTC CAGTGTGAAG TGATGCT6GT 
TAAATGGAAC AGGAACAAAA TTTTCAACAG GTCACACTTC ACTACGACCA 

scrFI sau96 
mnl I 

hinfl hinfl ecoRIi avail 

GGAGTCTGGG GGAGTCTTAA TGGAGCCTGG AGGGTCCCTG AAACTCTCCT 
CCTCAGACCC CCTCAGAATT ACCTCGGACC TCCCAGGGAC TTTGAGAGGA 



201 



fnuAHl 

bbv mnl I hinfl 
GTGCAGCCTC TGGATTCACT TTCA6TAGAT ATGCCATGTC TTGGGTTCGC 
CACGTCG6AG ACCTAAGTGA AAGTCATCTA TACGGTACAG AACCCAAGCG 

hpall mnll 
hinfl- mboir 
CA6ACTCCGG AGAA6AGGCT GGAGTGG6TC GCAACCATTA GTAGTG6T6G 
GTCT6AGGCC TCTTCTCCGA CCTCACCCAG CGTTGGTAAT CATCACCACC 



(26) 
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. hphi 
hinfl 

TAGTTCACAC CTTCCATCCA GACAGTGTGA AGGGCGATTC ACCATCTCCA 
ATCAAGTGTG GAAGGTAGGT CTGTCACACT TCCCGCTAAG TGGTAGAGGT 
fokl 

mnll mnll 
rsal ddel ddel ■ 

301 6AGACAATGC CAAGAACACC CTGTACCTGC AAATGAGCAG TCT6A6GTCT . 

CTCTGTTAC6 GTTCTTGTGG GACAT6GACG TTTACTCGTC AGACTCCAGA 



haeiri nrni I 

GAGGACACGG CCATGTATTA CTGT6CAAGA CCCCCTCTTA TTTCGTTAGT 
CTCCTGTGCC GGTACATAAT 6ACACGTTCT GGGGGAGAAT AAAGCAATCA 

ddel hphI 

401 AGCGGACTAT GCTATG6ACT ACTGGGGTCA AGGAACCTCA GTCACCGTCT 

TCGCCTGATA C6ATACCTGA TGACCCCAGT TCCTTG6AGT CAGTGGCAGA 

Xholl 
scrFl 
5au96 sau3A 
ronll ecoRII 

ddel haelll dpnl 

CCTCAGCCAA AAC6ACACCC CCATCTGTCT ATCCACTGGC CCCTGGATCT 
GGAGTCGGTT TT6CTGTG6G GGTA6ACAGA TAGGT6ACCG G6GACCTAGA 



[Igll 1 1 



scrFI 

ncol sfaNl fokl 
rnu4KI hphE ecoRII scrFI 

bbv bstEIt ecoRIE 

501 6CTGCCCAAA CTAACTCCAT GGTGACCCTG GGATGCCTGG TCAAGGGCTA 

CGACGGGTTT GATTGAGGTA CCACTGGGAC CCTACGGACC AGTTCCCGAT 



601 



xholl 
sau3A 
scrFI dpnl 
ddel ecoRII banHt 

TTTCCCTGAG CCAGTGACAG TGACCTfiGAA CTCTGGATCC CTGTCCAGCG 
AAA6GGACTC GGTCACTGTC ACTGGACCTT GAGACCTAGG GACAGGTC6C 



pvull 

hgIA alul psti ranll ddel 

GTGTGCACAC CTTCCCAGCT GTCCTGCAGT CTGACCTCTA CACTCTGA6C 

CACACGTGTG GAAGGGTC6A CAGGACGTCA GACTGGAGAT BT6ACACTCG 



fnu4HI 
bbv 



sau96 

ddel rani I 

alul ronll haelH hphI 

AGCTCAGTGA CTGTCCCCTC CAGCCCTCGG CCCAGCGAGA CCGTCACCTG 
TCGAGTCACT GACAGGGGA6 GTCGGGAGCC GGGTCGCTCT GGCAGTGGAC 



701 



scrFI 

haelll 
ncU fnu4HI 
bgll hpall bbv 
CAAC6TTGCC CACCCGGCCA GCAGCACCAA GGTGGACAAG AAAATTGTGC 
6TTGCAACGG GTGGGCCGGT CGTCGTGGTT CCACCTGTTC TTTTAACAC6 
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scrFI 

ecoRII n<lel rsat 

CCAGGGATTG TGGTTGTAAG CCTTGCATAT GTACAGTCCC AGAAGTATCA 

GGTCCCTAAC ACCAACATTC GGAACGTATA CATGTCA6GG TCTTCATAGT 



hphi 

raboU raboH fokl hgIA 

801 TCTGTCTTCA TCTTCCCCCC AAAGCCCAAG GATGTGCTCA CCATTACTCT 

AGACAGAAGT AGAAGGGGGG TTTCGGGTTC CTACACGAGT GGTAATGAGA 

mstll sau3A 
hinfl dpnl mnl I 

ddel accE fokl aval 

6ACTCCTAAG GTCACGTfiTG TTGTGGTAGA CATCAECAAG GATGATCCCG 
CTGAGGATTC CAGTGCACAC AACACCATCT GTAGTCGTTC CTACTAG6GC 



901 



$au96 pvull mnl I ddel. 

avail alul hgfA alui hgai 

AGGTCCA&TT CAGCTGGTTT GTAGATGATG TGGAGGTGCA CACAGCTCAG 

TCCAGGTCAA GTCGACCAAA CATCTACTAC ACC7CCACGT GTGTCGAGTC 



sniaE 

scrFI 
scrFI 

ncll 
nc1I 

hpall 

aval inr>11 ddel 
ACGCAACCCC GGGAGGAGCA GTTCAACAGC ACTTTCCGCT CAGTCAGTGA 
TGCGTTG6GG CCCTCCTC6T CAAGTTGTCG TGAAAGGCGA GTCAGTCACT 



[nisi 



scrFI 
ecoRII 

1001 ACTTCCCATC ATGCACCAGG ACTGGCTCAA TGGCAACGA6 TTCAAATGCA 
TGAAGGGTA6 TAC6TGGTCC TGACCGAGTT ACCGTTCCTC AAGTTTACGT 

fnu4HI 
bbv . 

hlncri alul taqi 

GGGTCAACAG T6CAGCTTTC CCTGCCCCCA TCGAGAAAAC CATCTCCAAA 
CCCAGTT6TC AC6TCGAAAG GGACGGGGGT AGCTCTTTTG GTAGAGGTTT 



rsal mnl I 

1101 ACCAAAfiGCA GACCGAAGGC TCCACAGGT6 TACACCATTC CACCTCCCAA 
TGGTTTCCGT CTG6CTTCC6 AGGTGTCCAC ATGTGGTAAG GTGGAGGGTT 

haelll 
hael 
ball 

GGA6CAGATG GCCAAGGATA AAGTCAGTCT GACCTGCATG ATAACAGACT 
CCTCGTCTAC CGGTTCCTAT TTCAGTCAGA CT6GACGTAC TATT6TCTGA 



1201 



fnu4HI 

mboll mboll bbv 
TCTTCCCT6A AGACATTACT GTGGAGTGGC AGTG6AATGG 6CA6CCABCG 
AGAAGGGACT TCTGTAATGA CACCTCACCG TCACCTTACC CGTC66TCGC 
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ddel 

GAGAACTACA AGAACACTCA GCCCATCATG AACACGAATG GCTCTTACTT 
CTCTTGATGT TCTTGTGAGT CGGGTAGTAC TTGT6CTTAC CGAGAATGAA 

alul tnbori mnl 1 

1301 CGTCTACA6C AAGCTCAATG TGCAGAAGA6 CAACTGGGAG GCAG6AAATA 
GCAGATGTCG TTCGAGTTAC ACGTCTTCTC GTT6ACCCTC CGTCCTTTAT 

sau96 

. mnll mboir 

f^pnl ha&III ddel 

CTTTCACCTG CTCTGTGTTA CATGAG6GCC TGCACAACCA CCATACTGA6 
GAAAGTGGAC GAGACACAAT GTACTCCCGG ACGTGTTGGT GGTATGACTC 



1401 



scrFI sau3A 
wnll ecoRH dpnl mntl 

AAGAGCCTCT CCCACTCTCC T6GTAAATGA TCCCAGTGTC CTTGGAGCCC 

TTCTCGGAGA GSGTGAGAGG ACCATTTACT A6SGTCACAG GAACCTCGGG 

. sau96 

avail hinfl mnl I mnl I 

TCTGGTCCTA CAG6ACTCTG ACACCTACCT CCACCCCTCC CTGTATAAAT 
AGACCAGGAT GTCCTGAGAC T6TGGAT6GA GGTGGGGAGG GACATATTTA 

1501 AAAGCACCCA GCACTGCCTT GGGAAAAA 
TTTCGTG6GT CGTGACGGAA CCCTTTTT 



im 1 5] 

met dsn phe gly leu ser 
GAGUCAGCACUGAACACGGACCCCUCACG AUG AAC UUC GGG CUC AGC 

-10 1 
leu lie tyr leu val leu val leu lys val val gin cys glu 
UUG AUU UAC CUU GUC CUG GUU UUA AAA GUU GUC CAG UGU GAA 

10 

val met leu val glu ser gly gly val leu met glu pro gly gly 
GUG AUG CUG GUG GAG UCU GGG GGA GUC UUA AUG GAG CCU GGA GGG 

20 30 
ser leu lys leu ser cys ala ala ser gly phe thr phe ser arg 
UCC CUG AAA CUC UCC UGU GCA GCC UCU GGA UUC ACU UUC AGU AGA 

40 

tyr ala met ser trp val arg gin thr pro glu lys arg leu glu 
UAU GCC AUG UCU UGG GUU CGC CAG ACU CCG GAG AAG AGG CUG GAG 

50 60 
trp val ala thr lie ser ser gly gly ser ser his leu pro ser 
UGG GUC GCA ACC AUU AGU AGU 6GU GGU AGU UCA CAC CUU CCA t/CC 
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4#§l¥7 - 2 2 2 5 9 7 



[Hi 6] 

70 

arg gin cys glu gly arg phe thr tie ser arg asp asn aTa lys 
AGA CAG UGU GAA GGG CGA UUC ACC AUC UCC AGA GAC AAU GCC AAG 

80 90 

asn thr leu tyr leu gin met ser ser leu arg ser glu asp thr 

AAC ACC CUG UAC CUG CAA AUG AGC AGU CUG AGG UCU GAG GAC ACG 

100 

ala met tyr tyr cys ala arg pro pro leu ile ser leu val ala 

GCC AUG UAU UAC UGU GCA AGA CCC CCU CUU AUU UCG UUA GUA GCG 

110 120 

asp tyr ala met asp tyr trp gly gin gly thr ser val thr val 

GAC UAU GCU AUG GAC UAC UGG GGU CAA GGA ACC UCA GUC ACC GUC 

130 

^er ser ala 7ys thr thr pro pro ser val tyr pro leu- ala pro 

UCC UCA GCC AAA ACG ACA CCC CCA UCU GUC UAU CCA CUG GCC CCU 

140 150 

gly ser ala ala gin thr asn ser met val thr leu gly cys leu 

GGA UCU GCU GCC CAA ACU AAC UCC AUG GUG ACC CUG GGA UGC CUG 



[HIT] 



160 

val lys gly tyr phe pro glu pro val thr val thr trp asn ser 
GUC AAG GGC UAU UUC CCU GAG CCA GUG ACA GUG ACC UGG AAC UCU 

170 180 
gly ser leu ser ser gly val his thr phe pro ala val leu ^In 
GGA UCC CUG UCC AGC GGU GUG CAC ACC UUC CCA GCU GUC CUG CAG 

190 

ser asp leu. tyr thr leu ser ser ser val thr val pro ser ser 
UCU GAC cue UAC ACU CUG AGC AGC UCA GUG ACU GUC CCC UCC AGC 

200 210 
pro arg pro ser glu thr val thr cys asn val ala his pro ala 
CCU CGG CCC AGC GiAG ACC . GUC ACC UGC AAC GUU GCC CAC CCG GCC 

220 

ser ser thr lys val asp lys lys He val pro arg asp cys gly 
AGC AGC ACC AAG GUG GAC AAG AAA AUU GUG CCC AGG GAU UGU GGU 

230 240 
cys lys pro cys ile cys thr val pro glu val ser ser val phe 
UGU AAG CCU UGC AUA UGU ACA GUC CCA GAA GUA UCA UCU GUC UUC 



(30) 



[018] 



250 

lie phe pro pro lys pro lys asp val Teu thr -fie thr leu thr 

AUG UUC CCC CCA AAG CCC AAG GAU GUG CUC ACC AUU ACU CUG ACU 

260 270 

pro ?ys val thr cys val val val asp lie ser lys asp asp pro 

ecu AAG GUC ACG U6U GUU GUG GUA GAG AUG AGC AAG GAU GAU CCC 

280 

glu val gin phe ser trp phe val asp asp val glu val his thr 

GAG GUC CAG UUC AGC.UGG UUU GUA GAU GAU GUG GAG GUG CAC ACA 

290 300 
ala gin thr gin pro arg glu glu gin phe asn ser thr phe arg 
GCU CAG ACG CAA CCC CGG GAG GAG CAG UUC AAG AGC ACU UUC CGC 

. 310 

ser val ser glu leu pro lie met his gin asp trp leu asn gly 

uCA GuC AGU GAA CUi; CCC AIJC AUG CAC CAS EAC UGG CUG AAU GGC 

320 330 

lys glu phe lys cys arg val asn ser ala ala phe pro ala pro 

AAG GAG UUC AAA UGC AGG GUC AAC AGU GCA GCU UUC CCU GCC CCC 

340 

fie glu lys thr lie ser lys thr lys gly arg pro lys ala pro 

AUC GAG AAA ACC AUG UCC AAA ACC AAA GGC AGA CCG AAG GCU CCA 



[El 1 9] 



350 360 
gin val tyr thr I'le pro pro pro lys glu gin met aid lys asp 
CAG GUG UAC ACC AUU CCA CCU CCC AAG GAG CAG AUG GCC AAG GAU 

370 

lys val ser leu thr cys met fie thr asp phe phe pro glu asp 
AAA GUC AGU CUG ACC UGC AUG AUA ACA GAC UUC UUC CCU GAA GAG 

380 390 
He thr val glu trp gin trp asn gly gin pro ala glu asn tyr 
AUU ACU GUG GAG UGG CAG UGG AAU GGG CAG CCA GCG GAG AAC UAC 

400 

lys asn thr gin pro fie met asn thr asn gly ser tyr phe val 
AAG AAC ACU CAG CCC AUC AUG AAC ACG AAU GGC UCU UAC UUC. GUC 

410 420 . 

tyr ser lys leu asn val gin lys ser asn trp glu ala gly asn 
UAC AGC AAG CUC AAU GUG CAG AAG AGC AAC UGG GAG GCA GGA AAU 



430 

thr phe thr cys ser val leu his glu gly leu his asn his his 
ACU UUC ACC UGC UCU GUG UUA CAU GAG GGC CUG CAC AAC CAC CAU 

440 447 
thr glu lys ser leu ser his ser pro gly lys OP 
ACU GAG AAG AGC CUC UCC CAC UCU CCU GGU AAA UGA UCCCA6U6UCCU 

UGGAGCCCUCUGGUCCUACA6GACUCUGACACCUACCUCCACCCCUCCCUGUAUAAAUAA 



AGCACCCAGCACUGCCUUGGGAAAAA 
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[[112 0] 



EcoRI 




Xbol EcoRI 
frrp-V^=th-v^ HGH 



AVQt 



Pst 1 Ava E ^ 
333 bp TSflVi^&ii6 

S'pATGGACATTGTGATG 
klenow PoM*4dNTPs 
Sau 3A 

ISObp ittH'^^S 

5'ATG 

TAG Sau3A 



T 



pKCEAInt 1 




'Aval 



ECO RI 

Menow PofUA.dNTPs 

Bam HI 

BAP 



[H 2 1 ] 



2 9] 



T 



Pstl- 



Pstl 

Avan(*P*> ) 

kienow PolUAdNTPs 

Kpall 



Ava^Xbal 
12A0bp m^^^ 
HpaC 

169bp Xba I, 
Hpa D m^^m 



XbQl 



Aval 

klenow PolKAdNTPs 

Xbal 

BAP 



► DNA 

pKCEAl nl 2 




0.30//fiP ifL-CEA 

RW57-K3000 
RW57-IC3000 
31-351 , 
31-35/ ' 



K-G75 



[[gl 2 3 1 



EcoRI 




PstI 



Bam HI. 
PstI 
Tuql 
Avail' 
Pstt' 




Xbal EcoRI 



PstI 






Pst I 




-850bp («r>^-.iga 


Taql.BamHI 


Ava n 

kjenow PolUAdNTPs 


SOObp BfiJ^cm 


Taq I 

375bp Avail .Tag I m^^n 




T4 DNA *}V*"Z' 



Ava I 

klenow Pol I 
♦ /idNTPs 
Bam HI 



pJ-CEAInt 1 
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[EI3 0] 



Xbol Hpall 




EcoRl 



Avail 



Aval 



Aval 

Menow Pql I 
*4dNTP's 
Pst I 

AfCEA m^^m. 



Pst I 




PsM 



T4 0NA'JTr--t:- 




Eco RI 
klenowPqJ 1 
♦ AdNTP's 
Psl I 




10 



100 1000 
[M. (ng/mJ ) 



10000 



2 4 ] 



PstI 
628 bp 

Aiu I.Rsa I 

SpATGGAAGTGATOCTG 
klenow PoJ I ♦AdNTPs 
Hpa ir 

125bp m>^^J^i^ 

5*ATG ■ 

TAG Hpa D 



Pst I 

628 bp ^Hf<^ 
BamHl. Hpa U 
380bp 



Xbal EcoRI 




EcoRI 

klenow Pol I ♦ 4dNTPs 
Bam HI 



TU DNA 'J^-- 



p2rCEAInt2 
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[HIS 3] 




Hlndm 

Klencyw Po>I+4dNTPs PslI^amHI 
BAP 



Avol 

Ncol, Ndel_ 

5tAACCACAATCCC , 
Klenow PolI*4dNTPs 

179bp m^^^ 

GTT-- Bom HI 



T4 ONA IJJtj'-t* 
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XbQl 




AVQ III 



Pvulf 



Ncof 
BatnH I 
Pvull PstI 
Psti 

Pvull 



EcoRI 
BamHI 

Sail 
EcoRl 

klenow PoJUdNTPs 
Pvu n 




Pvun 

Avain 



Ava m 

3 - nMimi^fi rmafiji 

kJenow PoJ I ♦ dNTPs 



T4DNA M^'-C' 

V 

Xbal 



Ncol 
Pvull 




Aval 1 1 



BamHI 



TcR Sal I 
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[HIS 2] 



Avam 



PvuW 



Xha\ 




• PvuW 



^KlQnow Pall'^'dNTPs 



T4 DNA IJ 



Xbo\ 




AvaiW 

BamHX 
*Nco\ 

^KlePQ^ PoM+ dNTP's 



• Xbal-Pvu HWift.^ M 13 7 o '70-->'r 
En vitro ^«-^&6l5:*S«?r*S^«^ 
(Adeiman et ai, ONA 2.,! B3(1983) ) 



San 



BomHl 



X bal - Pvu E -ffrH 
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